A REVIEW OF THE FLOUNDERS AND SOLES OF JAPAN. 


By Davip STARR JoRpAN and EpwriN CirarIN. STARKS, 
Of Stanford University, California. 


In this paper is given a descriptive catalogue of the species of the 
families Pleuronectidee and Soleidæ, flounders and soles, known to 
inhabit the waters of Japan and the shores of the Japan Sea. It is 
based primarily on the collection made by Professors Jordan and 
Snyder in the summer of 1900. Series of these specimens are in the 
United States National Museum, in the British Museum, and in the 
museum of Stanford University. The new illustrative figures are the 
work of Mrs. Chloe Leslie Starks and Mr. William S. Atkinson. 

The flounders and soles together constitute the suborder Hetero- 
somata. The relations of this group are uncertain, but it is evident 
that these fishes have no special affinity with the Gadidex or with 
other forms with jugular ventral fins. Boulenger associates the floun- 
ders with the Zeid:e, and suggests the derivation of both groups from 
the extinct family Amphistiid:ie. But there is no positive warrant for 
this ingenious guess. 

Suborder HETEROSOMATA. 


FLATFISHES. 

Cranium posteriorly normal; anteriorly with twisted vertex, to 
allow two orbits on the same side of the head; basis cranii not quite 
simple; dorsal fin long, of jointed rays; superior pharyngeals 4, the 
third longest, much extended forward, the inferior separate; ventral 
fins thoracie rarely wanting; of more than five rays, all articulate; no 
fin-spines; shoulder-girdle normal, the hypercoracoid perforate. n 
the very young fishes the two sides of the body are alike and the eyes 
are one ou each side, with normal cranium. 


KEY TO FAMILIES OF HETEROSOMATA. 


a. Preopercular margin more or less distinet, not hidden by the skin and scales of 
the head; eyes large, well separated; mouth moderate or large; teeth present. 
PLEURONECTID.¥, I 

ga. Preopercular margin adnate, hidden by the skin and scales of the head; eyes 
small, close together; mouth very small, much twisted; teeth rudimentary or 
wanting. SoLEID.E, Il 
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Family I. PLEURONECTIDZE. 


FLOUNDERS: HIRAME OR KAREI in Japanese. 


Body strongly compressed, oval or elliptical in outline; head unsym- 
metrical, the eranium twisted, both eyes being on the same side of the 
body, which is horizontal in life, the eyed side being uppermost and 
colored, the blind side lowermost and usually plain. In the very 
young fish the bones of the head are symmetrical, one eye on each side, 
and the body is vertical in the water. In most species the cranium 
becomes twisted, bringing the upper eye over with it. Eyes large. 
well separated; mouth small or large, the dentition various, the teeth 
always present; premaxillaries protractile; no supplemental maxillary 
bone; pseudo-branchi;e present; gills 4, a slit behind the fourth: lower 
pharyngeals separate; no air-bladder; preoperele with its margin usu- 
ally distinct; not wholly adnate or hidden by the skin of the head; 
vent not far behind head, the viscera confined to the anterior part of 
the body; scales various, rarely absent, usually small; lateral lines 
usually present, extending on the caudal fin, sometimes duplicated or 
wanting. Dorsal fin long, continuous, of soft rays only, beginning on 
the head; anal similar, shorter; caudal various, sometimes coalescent 
with dorsal and anal; pectorals inserted rather high, rarely wanting; 
ventrals thoracis under the pectorals, usually of several soft rays, one 
of them sometimes wanting. Fishes mostly carnivorous, inhabiting 
sandy bottoms in all seas, some species ascending rivers. 

Most of the tlounders are valued as food, the flesh being white 
and wholesome, but rather tasteless, and in some species somewhat 
coarse. These fishes are known in Japanese as Karel, usually with 
an adjective prefix, indicating the different species, as Kurokarei, 
black flounder; Mizugarei, water flounder; Ishigarei, rock flounder. 
The larger ones are called Hirame or halibut (Ara, broad; me, eve). 

Apparently the members of the Psettine or Turbot tribe are 
more primitive than the other subfamilies represented in Japan. The 
relative simplicity of structure in the Halibut tribe is of the nature 
of degeneration. 

The earliest fossil flounders, from the European Cretaceous, are 
related to the genus Bothus, which contains the Brill, Bothus rhombus, 
an ally of the Japanese genus, Platophrys. 


KEY TO SUBFAMILIES OF PLEURONECTID.;E. 


A. Ventral fins unsymmetrical, dissimilar in position and usually also in form, the 
ventral fin of the eyed side being extended along the ridge of the abdomen. 
Eyes antl color oir the leit M Psertin.r, I 

AA. Ventral fins symmetrical, similar in position and in form of base, the ventral 

of the colored side not:extended along the ridge of the abdomen. 
a. Mouth nearly symmetrical, the dentition nearly equally developed on both 
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ES the gape usually, but not always wide. Eyes xad color on the right 
side in most northern forms, on the left side in others. (Halibut tribe. ) 

IIiPPoGLossiN x, H 

aa. Mouth unsymmetrical, the jaws on the eyed side with nearly straight outline, 

the bones on the blind side strongly curved; teeth chiefly on the blind side. 

b. Eyes and color on the right side (with occasional exceptions). (Plaice 

bo oe Oe T PLEURONECTIN.E, [lI 


I. Subfamily PSETTIN ZI. 


TURBOT TRIBE. 


Large-mouthed flounders, with the ventral fins unsymmetrical. — 
Mouth symmetrical, the dentition nearly equally developed on both 
sides; gape usually wide (narrow in 7Jafophrys. Etropus, ete.), the 
maxillary commonly more than 4 length of head; lower pharyngeuls 
narrow, each with one or more rows or a narrow bal of small, sharp 
teeth; teeth in jaws acute; eyes not minute; pectorals and ventrals 
Bu well — edge of preopercle free; ventral fins dissimilar 
in form or in position, that of the left or eyed side inserted on the 
ridge of the abdomen, its base extended along this ridge, its rays more 
or less wide apart; caudal fin rounded or subtruncate; no accessory 
lateral line; anal spine usually weak or obsolete; a pelvic spine some- 
times developed; vertebr: in moderate or small number, 31 to 45. 
Body sinistral. Species chiefly tropical or subtropical in distribution, 
scantily represented in Japan. 

The Turbots are here placed at the beginning of the flounder series 
as the most primitive of flounders, though not the most simple in 


anatomical structure. 
KEY TO GENERA. 


a. Pectoral fin of both sides present; septum of gill-cavity below gill-arches without 
foramen; a deep emargination near the isthmus; ventral fins free from anal. 
b. Vomer toothless; ventral fins free from anal; caudal fin subsessile. 
c. Lateral line with a distinct arch in front; teeth small, uniserial, or biserial. 
d. Interorbital space more or less broad, deeply concave, at least in the males; 
torm broad ovate; gillrakers short and thick. 
e. Scales small, ctenoid, adherent, 75 to 100 or more; teeth mostly uniserial; 
anterior rays of dorsal not elevated; pectoral of lett side usually fila- 
mentous in the male; vertebr:e (in P. lunatus) 94-5039. . Platophrys, 1 
ee. Scales large, deciduous; anterior dorsal rays not elevated...... Acwops, 2 
dd. Interorbital space narrow, sometimes reduced to a simple ridge; dorsal 
not elevated in front; scales large, firm; gillrakers slender; teeth in two 
Saree oe ce wee c eee gecueeu ces: Puoi cu. S 


II. Subfamily ILTIPPOGLOSSIN-B. 
HALIBUT TRIBE, 


Large-mouthed flounders, with the ventral fins synimetrical.—Mouth 
symmetrical, the jaws and the dentition nearly equally developed on 
both sides; gape usually wide, the maxillary more than $ length of 
head; lower pharyngeals narrow. usually with but Lor 2 rows of sharp 
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teeth; teeth in Jaws usually acute; eyes large; edge of preopercle free; 
pectoral and ventral fins well developed, the ventral fins similar in posi- 
tion and in form of base, the ventral fin of the eyed side not. being 
attached along the ridge of the abdomen. | Septum of will cavity with- 
out foramen. 

The existing species are mostly arctic or subarctic, and mostly dex- 
tral, but the more primitive forms (allied to Paralichthys) are largely 
semitropical and sinistral. 


KEY TO GENERA, 


a. Vertebrie and fin rays in moderate numbers (vertebrie fewer than 46, dorsal rays 
fewer than 95, anal rays fewer than 75); caudal fin not eoncave, the middle rays 
longest. 

b. Dorsal fin beginning in advance of eye; teeth sharp, uniserial; eyes sinistral 
(rarely reversed); lateral line with a strong areh in front; no anal spine. 
Species tropical or semitropical, allied to Paralichthys. 

e. Seales moderately etenoid; gillrakers slender; some of the teeth canine-like; 
none of the rays mneh produced; vertebre 50 to 40. 
d. Lateral line with a short accessory branch extending from near the opereu- 
lar angle to base of dorsal fin; body rather deep........ seudorhombus, 4 
dd. Lateral line without accessory branch; body more elongate; month large. 
Pavalichithys, 5 
bb. Dorsal fin beginning above the pupil. 

e. Lateral line with short more or less semicireular arch in front; vertebrae 35 to 
41; anal spine present or absent; body normally sinistral; scales ctenoid; 

teeth rather small (genera allied to Verasper, in the temperate Pacific). 

f. Anal spine weak or obsolete; teeth in two series. 


g. Gillratkers long and slender . 2.2.2.5... c Vystrias, 6 
gg. Gillrakers short and Verasper, 7 


ff. Anal spine strong; teeth uniserial; interorbital area sealy..leanthopsetta, 8 
ee, Lateral line without distinct arch in front; vertebr:e 40 to 46; body normally 
dextral; scales ctenoid; anal spine usually present. Species of subarctic dis- 
tribution, allied to Hippoglossoides. 
h. Lateral line simple, without accessory braneh; teeth sharp, uniserial below. 
i. Upper eye lateral; no bony or warty plates. 
). Jaws with distinet canines; lateral line descending in a long curve. 
Cynopsetta, 9 
jj. Jaws with subequal teeth; lateral line nearly straight. 
wv. Seales small, chiefly etenoid; flesh tirm; gillrakers rather few, 10 to 15 
below angle; teeth uniserial in both jaws; vertebrie 45. 
Hippoglossoides, 10 
re. Scales mostly cyeloid; flesh feeble; gillrakers rather. numerous, 
about 2a, below angele --———— P Creisthenes, 11 
ii. Upper eye nearly vertical, on the middle line of upper outline of body, 
as in Atheresthes, the dorsal beginning behind it; head with warty 
plihes.....2: 4 SE... +. tea 9-2 —— Protopsetta, 12 
aa. Vertebre and fin rays much inereased in number (the vertebrie about 50; dor- 
sal rays about 100, anal rays about 85); body comparatively elongate; caudal 
tin Innate; lateral line simple; and spine mostly obsolete. Dextral species, 
arctice in distribution. (Genera allied to Hippoglossus. ) 
y. Large teeth not arrow-shaped, biserial above, uniserial below; seales very 
small, eyeloid; gillrakers long and slender; eyes strictly lateral. 
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z. Lateral line with an anterior arch; lower pharyngeal teeth biserial; vertebrie 
E o»ppvlossus) 16-I-94 —50......... lll lul. l..s.. Hippoglossus, 13 

zz. Lateral line nearly straight; lower pharyngeal teeth in one row. 
Reinhardtius, 14 
yy. Large teeth in both jaws arrow-shaped, biserial, some of them depressible; 
upper eye with vertical range; gillrakers short; scales deciduous, ciliated; 
lateral line without arch; flesh soft. Vertebrie 12 4-37 — 49. Atheresthes, 15 


III. Sublamily PI,HJUERONIEC'"UIN:Z-E. 
PLAICE TRIBE. 


Mouth small, unsymmetrical, the jaws on the eyed side with nearly 
straight outline, the bones on the blind side strongly curved; dentition 
chiefly developed on the blind side; eyes large; edge of preopercle not 
hidden by the scales; pectoral fins well developed; vertical fins well 
separated; ventral fins nearly or quite symmetrical, that of the eyed 
side not prolonged along the ridge of the abdomen; anal spine usually 
strong (obsolete in Microstomus and Veregua). Body dextval (except 
frequently in Patichthys stellatus). Species arctic or subarctic in 
distribution. 

KEY TO GENERA. 
a. Vertebrie in moderate number (36 to 44); dorsal rays 65 to 80; anal rays 45 to 60. 

b. Teeth in bands, small, acute; lower pharyngeals narrow, with small teeth, 


usually two-rowed. 
e. Lateral line without branch, and with a broad arch in front; scales large, 


puenoudseasdacouss gillrakers short and sharp ..........--...----. dlvops, 16 
ec. Lateral line with an accessory dorsal braneh, without arch in front; lips 
thick, folded; dorsal fin beginning on blind side ........ Pleuronichthys, 17 


bb. Teeth in a single row, usually bluntish or ineisor-like. 
d. Lateral line with an accessory dorsal branch, and with a distinet arch in, 
front; scales imbricated, firm, rough-ctenoil.............. Lepidopsetta, 18 
dd. Lateral line without accessory branch. 
e. Lateral line with a semicireular arch in front. 
f. Body robust; anal spine present; seales usually but not always 


woth o-oo C E TITLE" Limanda, 19 
ff. Body slender and fragile; scales very small, cyeloid; no anal 
Oo oe ee QT D DOT Veriwqua, 20 


ee. Lateral line without areh in front. 
h. Seales present. 
i. Bases of vertical fins without stellate tubercles. 
j. Seales regularly imbricate, all on eyed side, etenoid in both sexes. 
k. Scales large (60 to 65), loose, with slender spinules; interorbital 
space narrow, naked; teeth not close-set. 


MES NC Uy AVOVE...2..5 +22 fr III Deristes, 21 

EE QUE Qa) CSE a een mes aids 22 

Ji. Scales imperfectly imbricated or else not ctenoid; teeth blunt, close- 
set. 

m. Scales chiefly cycloid in both sexes; lower pharyngeals each with 

eS fei sivall teeth ....225...5500.5224--5-22- Pleuronectes, 23 


mm. Seales rough-ctenoid in the male, mostly cyeloid in the female; 
lower pharvngeals large, with 5 or 6 rows of large blunt, close- 
sot mena... TC COT TQ Liopsetta, 24 
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ii, Bases of fin rays with rough tubercles; scales rough, stellate, scattered, 
mostly not imbricated; head with stellate tubercles; lateral line 
scaleless; lower pharyngeals broad, each with three rows of blunt 

, teeth; sectl in jaws incisor-like Platichthys, 25 

hh. Scales none; body naked or with rough warts or tubercles. 

n. Body naked in youth, the adult with irregular rows of horny elevations, 

two or three on the eyed side; blind side naked......... Karetus, 26 

nn. Body naked in youth, the adult with many rows of warty tubercles, 

some of them regularly arranged, these on the eyed side; blind side 

naked...:::... 77-2 0 ee ee Dc DI - Clidoderma, 27 

aa. Vertebrie in increased number (48 to 65); dorsal rays 90 to 120; anal rays 70 

to 100; teeth broad, incisor-like; lateral line simple, straight; scales small all 
eveloid; body elongate. 


in. Anal spine obsolete; skull with few mucous cavities........... Microstomus, 28 
mm. Anal spine present; skull with large mucous cavities...... (Glyptocephalus, 29 


1. PLATOPARWs Swaineon., 

Solea RAFINESQUE, Indice di Ittiologia Siciliana, 1810, p. 52 (rhomboule); not of 
QUENSEL, 1806. l 

Platophrys Swaixsox, Nat. Hist. Class’ n Fishes, I, 1859, p. 302 (oeellatus). 

Peloria Cocco, Intorno ad Aleuni Pesci del mar di Messina, Giorn. del Gabin., 
1844, pp. 21-30, Lettere di Messina (Aeckeli, a larval form of P. podas); not 
Pelorus of Montrort, 1808. 

? Coccolus Boxavarte, in Cocco, Aleuni Pesci Messina, 1844, p. 21 (annectens; 
larval form—probably of P. podas, with the right eye in transit to the left 
side). - 

Bothus Box APARTE, Catologo Metodieo, 1846, p. 49 (podes); not of RAFINESQUE. 

Rhomboidichthys BLEEKER, Act. Soc. Sci. Indo-Nederl. Manad. and Makassar, 
1857-58, p. 67 (myriaster). 

Platophris BLEEKER, Comptes Rendus Acad. Sci. Amsterd., XIT, 1862, Pleuron., 
5 (ocellatus). 

Eyes and color on the left side. Body ovate, strongly compressed; 
mouth of the large type, but comparatively small; the maxillary $ or 
less of the length of the head; teeth small, subequal, in 1 or 2 series; 
no teeth on vomer or palatines. Interorbital space broad and con- 
cave, broadest in adult males. — Gillrakers moderate. Dorsal fin 
bevinnine in front of eye, all its rays simple; ventral of colored side 
on ridge of abdomen; eaudal convex behind; pectoral of left side 
usually with one or more filamentous rays, longest in the male. 
Scales very small, ctenoid, adherent; lateral line with a strong areh in 
front. Coloration usually variegated. 

This well-marked genus is widely diffused in the warm seas. The 
sexual differences are greater than usual among flounders, and the 
different sexes have often been taken for different species. Asa rule. 
in the males, the pectoral fin on the left side is much prolonged, the 
interorbital area is much widened and very concave, and there are 
some tubercles about the snout and lower eye. The young fishes, as 
is usually the case, resemble the adult females. 

The very young are translucent, with the eyes symmetrical. The 
species of. /latophrys are widely distributed through the warn seas, no 
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tropical waters being wholly without them. All the species of Yato- 
phrys are extremely closely related, and can be distinguished with ditli- 
culty. On the other hand, the variations due to ditlereuces of age and 
sex are greater than in any other of our eenera. 

(zAarUs, broad; oppus, eyebrow.) 





I. PLATOPHRYS MYRIASTER (Temminck and Schlegel). 


Rhombus myriaster TEMMINCK and SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 181, 
pisxcu, fig, 2 (Nagasaki). 

: Rhomboidichthys myriaster BLEEKER, Act. Soc. Ind. Nederl., Il. Manado and 

Macassar, p. 67 (Celebes); Atlas, Pleuron., pl. rx, fig. 4 (Celebes).—Gtinrner, 
Cat., IV, 1864, p. 436 (Celebes; China).—Ismkawa and Marsv'üna, Prel. 
Cat., 1897, p. 25 (Kagoshima). 

Platophrys myriaster JORDAN and Snyper, Check-List Fish, Japan, 1901, p. 122.— 
JORDAN and ÉvERMANN, Proc. U. S. Nat. Mus., XXV, p. 365 (Keerun, 
Formosa). 

Hahitat.— Southern Japan, southward to China, Formosa, and the 
East Indies; north to the island of Kiusiu. 

Head, 41 in length to base of caudal; depth, 13: upper eye, 31 in 
head; maxillary, 34; snout, 44; interorhital space, 3; dorsal, 94; anal, 
71; scales, 104. 

Body rather broad; the anterior upper outline a short, even curve, 

becoming nearly vertical in front of eyes; snout somewhat projecting, 
its upper outline not continuous with that of head; mouth arched; 
each jaw with a row of sharp, slender, recurved teeth, outside of which 
toward front is another row of more irregular stouter but shorter 
teeth; maxillary reaching very slightly past anterior run of lower 
orbit; interorbital broad and concave, rising on each side to a high, 
smooth orbital rim; middle of upper eye over posterior edge of lower 
eye; a slight projection near tip of snout on blind side; eillrakers very 
short and blunt, 6 developed on lower limb of arch, only very small 
tubercles above. 
- Origin of dorsal just above snout, a little below the level of snper- 
orbital rim of lower eye; longest dorsul rays equal to those of anal; 
their length, 24 in head; pectoral iong and very slender; its length, L4% 
in head; enudal double truncate; arch of lateral line small, its length 
twice as great as its height, and contained 6 times in straight part of 
lateral line or two times in head. Seales very small and. everywhere 
cycloid except a definite area at base of dorsal and anal fins, which is 
roughly ctenoid; at about middle of fins this area is 3 or 4 scales deep, 
but it tapers at each end and disappears. Scales on opercles, cheeks, 
posterior half of interorbital space and top of head to front of upper 
eye; front of head, snout. and mandible naked. 

Color, rather light brown, everywhere on head and body with small 
brown spots ringed with light brown, lighter than ground-color, and 
light-blue spots ringed with dark brown; an irregular, blended, dark- 
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brown blotch just behind arch of lateral line and another at middle of 
straight portion of lateral line; dorsal and anal inconspicuonsly and 
irregularly dotted with brown dots, and at regular intervals, about LO 
rays apart is a round spot, dark, nearly as large as pupil, at base of 
rays; Lor 2 very faint bars on pectoral; eaudal dark at base and tip 
of rays, a broad light band across its middle. 

The above description is drawn from a female example 16 em. in 
length from Keerun, Formosa. We did not find the species in Japan, 
although originally described from Nagasaki. 

(uvpíos, myriad: OTP, star.) 


2, SCAOPS Jordan and Starks. 


Sexops JoRDAN and Starks, Bull. U. S. Fish. Comm., XXII, 1902 (1904), p. 627 
(greaudisquama). 


This genus in near ZYofopArys, differing in the large, caducous 
scales; the fin rays are not produced in the male and the sexual difler- 
ences are less pronounced than in Zlutophrys. Teeth one-rowed; gill- 
rakers very short. Size small. A second species, Scæops pæecilura 
(Bleeker), very similar to the type of the genus, occurs in the East 
Indies. — Neeops ,renendria is found in Hawai. 

, R » 
(okas, left; e, eye.) 
KEY TO SPECIES. 
a. Scales large, 36 in a lateral series. Color plain brownish; caudal fin with a black 
spot above and one below n 22222 mit grandisquama, 2 
aa. Scales smaller, 45 in a lateral series; upper eye more posterior. Color light 
brown, freckled with darker brown; caudal fin with three dark cross-shades. 
kobensis, 3 
2. SCZEOPS GRANDISQUAMA (Schlegel). 
DARUMAGAREI (DARUMA «-FLOUNDER); MARUTAGAREI (LOG-FLOUNDER ). 

Rhombus grandisquama SCuLeGEL, Fauna Japonica, Poiss., p. 185, 1846, pl. xen, 
figs. 3, 4 (Nagasaki). 

Rhomboidichthys grandisquama GUNTHER, Cat., IV, p. 457 (China, also by error 
ascribed to the Gulf of Fonseca ).—Isuik awa, Prel. Cat., 1897, p. 25 ( Kishin).— 
Naive, Class. Cat., 1881, p. 110 (Kishin). 

Engyprosopon ma T and Snyper, Fish Japan, Annot. Zool. Jap. 
Check-List, 190, p. 122 (Nagasaki). 


Sewops grandisguama JonpAN and Starks, Bull. U. S. Fish Comn., XXII, 1904, 
p. 627, pl. vit, fie. 2 (Owari Bay sacs anes 


Habh/tut.— Sandy coasts of Japan, northward to Misaki. 

Head, 44 in length to base of caudal; depth, 13; upper eye, 3$ m 
head: maxillary, 31; snout, 44; dorsal, 79; anal, 60; series of scales, 36. 

Body rather broad; the anterior upper profile steep; snout a little 
projecting with a shallow notch above; maxillary reaching past front 





t Daruma, a squat image of Buddha, a name also applied to certain Scorp:enoid 
and cottoid fishes. Karei, garei for euphony, flounder. 





yo. ual. JAPANESE FLOUNDERS AND SOLES—JORDAN & STARKS. 169 


bw 





of lower eye, nearly to anterior margin of pupil; interorbital space of 
male, 24 in head; of female, + in head (much narrower in. small indi- 
viduals). Male with a sharp spine on. colored side of snout near tip, 


projecting outward and forward; another on anterior upper margin 


Fic. 1.—SCÆOPS GRANDISQUAMA, 





of lower eye, and a few rongh serrations behind it: lower margin of 
upper eye serrated, the serme coarser anteriorly, these serrations and 
‘spines all absent in the female. A very slight projection on. snout, 


l 
4 
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but no spine as in the male; the orbital rims raised but smooth. Six 
short gillrakers developed on lower limb of areh, none on upper. 

Origin of dorsal on blind side opposite upper rim of lower eye; pec- 
toral of colored side long, narrow, and pointed, its length equal to 
that of head; pectoral of blind side blunt and only half as long as its 
mate; arch of lateral line, 3$ in straight part, 14 1n head. 

Color rather light, mottled with dark brown, lighter than in jS. 
kobensis; the fins all with small dark spots on the rays; a conspicuous 
black spot nearly as large as pupil on the upper and lower edges of 
the caudal at about the middle of the length of the rays. 

Specimens were collected at Wakanoura and Nagasaki. The above 
description is of speciniens 11 or 12 centimeters long. 

The specimen here drawn is of a male with a wide interorbital space. 
Females of the same size as our type of S. Zobensis have the interor- 
bital space no wider than in that species. 

(grandis, larges squama, seale.) 


3. SCZEOPS KOBENSIS Jordan and Starks, new species. 


Head, 4 in length to base of E — 1%; eve, 4 in head; snout, 
42; maxillary, 33; dorsal, 80; anal, 62; pores, in lateral line 56; 45 
series of scales. 

Shape of body as in Sceops grandisguama; the snout slightly pro- 
duced; a slightly sharper notch above its tip: mouth very oblique, the 
maxillary reachine to front of lower eye; teeth small and rather sharp, 
in a single even row on jaws; middle of upper eye a little behind 
posterior edge of lower eye; interorbital space rather deeply concave, 
its width equal to vertical diameter of upper eye; no tubercles about 
eyes, a slight prominence at tip of snout; gillrakers very short and 
rather blunt, T developed on lower limb of arch, none on upper. 

Origin of dorsal at notch above snout opposite front of lower eye; 
height of longest dorsal rays near middle of fin, 2 in head, equal to 
those of anal; pectoral of eyed side long, narrow, and pointed; its 
length equal to that of head; pectoral of. blind side short and rather 
blunt, its length 243 in head; ventral of eyed side 6-rayed, extending 
farther forward but not so far back as that of blind side, its rays much 
wider apart; length of arch of lateral line 35 in straight part, contained 
12 times in head; height of arch equal to width ot EOM Space; 
scales of eyed ae everywhere finely ctenoid; the spinules Jong, slen- 
der, and very numerous, easily broken off, leaving the scale nearly 
smooth: scales of blind side cyclokd; he: id with scales everywhere 
except on tip of snout, mandible and maxillary; interorbital closely 
scaled. 

Color light grayish brown, everywhere mottled with irregular spots 
of very dark brown: the colors not much shaded into each other and 
in sharp contrast; dorsal, anal, and ventral with fine spots of dark 
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brown on the rays: not involving the membrane; caudal with three 
indistinct dark cross-bands; pectoral with fine, inconspicuous, dusky 
spots; a dark spot on base of rays. 

This species may be known from Scawops grand isyuama by the 
smaller scales and more posterior upper eye. 
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Fig, 2.—8C;EOPS KOBENSIS. 


Type.—The only specimen was collected at Kobe. Itis 55 mm. in 
leneth and is numbered 9822, Stanford University. 


MANGY rPROSOPON Günther. 
Engyprosopon GüxTuER, Cat. Fish, IV, 1864, p. 431 (mogkii). 


Body elliptical, covered with rather large, firm scales; teeth two- 
rowed; gillrakers long and slender; interorbital space narrow: fin 
rays not produced in either sex. Sexes similar. Small sand-colored 
flounders of the Pacific, allied to ~ Lrnoglossus, but less fragile in habit, 
and with the teeth biserial, not sharp and uniserial as in Arnoglossus. 
The interorbital space, though narrow, is broader than in Arnoglossus, 
and in some species somewhat concave. 

(£y py Us, contracted; zoo cor, forehead.) 


4. ENGYPROSOPON IIJJMZE Jordan and Starks. 


Engyprosopon iijime Jorpax and Sranks, Bull. U. N. Fish Comn,, XXII, 1904, 
p. 626. pl. vin, fig. 1 (Suruga Bay, Japan). 

Head, 4 in length; depth, 2.33 to 2.5; D. SU to 859; A. 69 to 42; 
scales, 50 to 53; eye, 2 in head: maxillary, 3.5: pectoral of eyed side, 
1.9: of blind side, 3; ventral, 2.25; eaudal, equal to head. Anterior 
profile evenly curved, the orbits not reaching to its edge: eyes sepa- 
rated by a narrow sharp ridge, the lower the more anterior; mouth 
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small. the maxillary very much curved and reaching to a little past 
front of orbit; teeth small and set in a single row; six very short gill- 
rakers on lower arch of first gill. Scales -finely ctenoid, the spinules 
on the scales slender and very numerous; blind side with cycloid 
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scales: lateral line with a very abrupt, short, high curve, its height 
contained 1.83 in its chord, which is half length of head, its beginning 
opposite the terminal third of pectoral. Dorsal beginning in advance 


of eye; peetoral of eyed side lon 


o and slender, of blind side less than 
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half as long; ventral with 6 rays, that of blind side not prolonged, its 
base beginning behind front of ventral of eyed side and its tip reach- 
ing farther past front of anal; caudal rounded behind, its outer edges 
broadly rounded, scarcely angulated. 

Color light brown, spotted with dark brown, ocellated spots. 3 
a ove and 3 below lateral line, the anterior upper spot in advance of 
that below; 5 spots with edges more blended along body near base of 
dorsal, + similar ones along body near base of anal, these involving 
base of fins; one on opercle just above gill-opening; pectoral of eyed 
side dark brown. 

Two small specimens taken in from 45 to 60 fathoms, in Suruga 
Bay; the former, the type. 65 mm. in length, is numbered 51461, 
U.S. N. M.; the other is No. S357. Stanford University. 

The species differs somewhat from the type of Engyprosopon, but 
it is doubtless referable to the same genus. 

(Named for Dr. Iijima, professor of zoology in the Imperial Uni- 
versity of Tokyo.) 


4. PSEUDORHOMBUS Bleeker. 


Pseudorhombus BLEEKER, Comptes Rendus, Amsterd., XIII, 1562, p. 5 ( polyspilos). 
Rhombiseus JORDAN AND SNYDER, Proc. U. S. Nat. Mus., XXIII, 1900, p. 379 (cin- 
namonmeus). 


This genus is closely related to Puralichthys, which it replaces in 
the East Indian region. It differs in the presence of a short accessory 
branch of the lateral liue, extending upward and forward from near 
the angle of the operele to the dorsal fin. The body is less elongate 
than in Puralichthys, the mouth smaller, with feebler teeth, and the 
species are smaller in size. All belong to the fauna of southeastern 
Asia. 

(ev ps, false; poupfoo, rhombus, flounder.) 

KEY TO SPECIES. 


a. Scales small, 65 to 89 in lateral lime series. 
b. Scales ctenoid on blind side, as well as on eyed side; D. 80; A. 60. Scales 80; 
Gillrakers 8 below angle of arch; color dark; a black blotch on lateral 
HD ee es . .- II cinnamomeus, 5 
bb. Seales eycloid on blind side. 
c. Gilirakers rather few, 8 to 11 below angle of arch. 
d. Seales moderate, 74 to 80 in lateral line. 
e. Pores in lateral line 79; D. 80; A. 63; depth 1i in length; canines rela- 
- eeleemummerous (22-18) -ciano an aa a misakius, 6 
ee. Pores 74; D. 78; A. 62; depth 245; canines few (about 20-12) .oligodon, T 
dd. Scales very small, 98 in lateral line; D. 74; A. 56; depth 2; in length. 
dupliciocellatus, 8 
cc. Gillrakers numerous, 16 or 18 below angle of areh; D. 77; A. 52; scales 60; 
body with about 5 dark ocelli .......-----------------+------- ocellifer, 9 
aa. Scales large, 40 to 50 in lateral series; D. 66; A. 48; mouth small; body with 
pale spots besides dark ones ..-.--..----------------2-- 0+ + eee oligolepis, 10 
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5. PSEUDORHOMBUS CINNAMOMEUS (Schlegel). 


GANZOBIRAME (GANZO,a HALIBUT), 


Rhombus cinnamomeus SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 180, pl. xcii 
(Nagasaki).—Biereker, Act. Soc. Ind. Nederl., IIL, Japan p. 25 (Nagasaki). 

Pseudorhombus cinnamomeus GÜNTHER, Cat., 1V, 18562, p. 427 ( Nagasaki).—NaAw- 
IYE, Class. Cat., 1881, p. 110 (Tokyo).—Oraxi1, Journ. Imp. Bureau Fish, 
Tokyo, 1897, p. 6, pl. 1m, fig. 2 (S. E. Japan).—Isiuxa wa, Prel Cat. 2598 
p. Zorn Toss. 

Rhombiseus chavonomeus JORDAN and Sxyper, Proc. U. S. Nat. Mus., 1900, p. 
379 (Tokyo); Check-List, p. 121 (Yokohama, Nagasaki).—Jorpan and 
SEALE, Proe. Davenport Ac. Seis A, T905 Te E Done sone 

Hubitat. Coasts of Southern Japan and China, north to Tokyo. 

IIeud. 34 in length to base of eaudal; depth, 14; eye, 5$ in head; 
snout, 5; maxillary, 24; dorsal, (9; anal, 61; pores in lateral line; si 

Eves nearly vertical or the lower very slightly more posterior; 
separated by a narrow, rather high, sharp. naked ridge; maxillary 
reaching to below posterior edge of lower eye; gape of mouth 
very much arched; teeth rather sharp and irregular in position and 
size; front of mandible truneate and subvertieal; lower margin con- 
“ave, and posterior end forming a conspicuous angle on lower side of 
head; eilirakers, short and pointed, teethed on the inner margin, the 
longest $ of diameter of pupil, 5 or 9 developed on lower limb of arch. 

Dorsal beginning on blind. side opposite front of upper eye; pecto- 
ral rather slender, its base nearly horizontal, reaching a little past 
angle of lateral line: length of pectoral of eyed side 13 in head; that 
of blind side 24: ventrals rather small, that of eved side a little nearer 
abdominal ridge than the other and a very little more anterior; length 
of ventral of eyed side contained + times in head; candal double trun- 
cate, the middle rays reaching a sharp point, their length. contained 
12 in head; height of curve of lateral line 34 in head: length of 
curve 14; scales everywhere ctenoid except anteriorly on blind side; 
posterior part of mandible and maxillary with a few rough scales, 
otherwise naked; snout and interorbital ridge naked. 

Color of body uniform brownish with a spot at angle of lateral line, 
sometimes large and diffused, sometimes small and distinct; fins light 
and indefinitely speckled with light brown; slight traces of eross- 
streaks on ventral, none on pectoral. | 

Here deseribe from a specimen 23 em. in length from "Tokyo. 
Other specimens from Tsuruga, Wakanoura, Kobe, Onomichi, Naga- 
saki, Hukata, Kawatana, and Tokyo. We have also à young example 
from Hongkong. | 

This species is one of the commonest of Japanese flounders, standing 
in that regard next to. Puralichthys olivaceus. 


a Ganzo, a proper name, as Johnny-halibut. 


T 
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It may be known from Z^ misakius and P. ocellifer by the ctenoid 
seales of the blind side; from the latter by its few gillrakers, and 
from the former by its more angulated head and higher and sharper 
interorbital ridge. Other differences appear in the description of 
Pseudorhombus misakius. 

(cinnamomeus, cinnamon-colored.) 


6. PSEUDORHOMBUS MISAKIUS Jordan and Starks, new species. 


Habitat. —Coasts of Southern Japan. 

Head, 3$ in length to base of caudal; depth, 14; eye, 5 in head; 
maxillary, 23; snout, 5; dorsal, 80; anal, 62; pores in lateral line, 79. 

Anterior upper profile descending more abruptly than in 77 ecimano- 
meus, the snout not so much produced, and the notch in front of upper 
eye smaller and sharper; mouth very much arched; maxillary reaching 
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Fig, 4.—P PSEUDORHOMBUS MISAKIUS. (Kobe.) 


to below posterior margin of pupil; teeth smaller than in Z? e/»nnanmo- 
meus, but otherwise similar; canines 17 or 18 in lower jaw, on cach side, 
20 to 24 on each premaxilary. Tip of mandible trimeate, even with 
premaxillary when mouth is closed; lower edge of mandible nearly 
straight, slightly concave toward its tip. but not strongly concave, 
thus making a sharp angle below its blunt tip as in 2. cinnamomeus; 
neither does its posterior end form an angle at lower outline of head; 
interorbital space low, not projecting above level of cheek; it is rather 
narrow but smoothly rounded (interorbital space a high sharp ridge 
in P. cinnamomeus); gillrakers very slightly longer than in. Z. ečnnda- 
momeus and not sharply pointed; the longest as long as diameter of 
pupil; 10 or 11 of them developed on lower linib of arch. ` 
Origin of dorsal opposite notch in upper profile, or somewhat in 
front of anterior margin of upper eye; pectorals broadly ronnded, 
Proc. N. M. vol. xxxi—06 12 
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7- PSEUDORHOMBUS OLIGODON (Bleeker). 

Rhombus oligodon BLEEKER, Verh. Bat. Gen., XX VI, 1857, Nieuw, Nalez, Japan, 
p. 121 (Nagasaki); Natuur. Tyds. Nederl., VI, p.419; Act Soc. Sci. Ind. Ned., 
apan, pl. 111, fig. 2. 

Pseudorhombus oligodon JORDAN and EvermMann, Proe. U. S. Nat. Mus., 1902, 
XXV, p. 365 (Formosa); (scales of blind side ctenoid; gillrakers x+1I. 
A. 57; scales 78). 

Habitat.—Nagasaki to Formosa. 

Head, 33 in length to base of caudal; depth, 245; eye, 41 in head; 
snout, to edge of upper eye, 43; maxillary, 21: dorsal, 78; anal 62; 
scales, 14. 

Upper eye slightly anterior to lower; interorbital space very narrow; 
maxillary reaching to opposite posterior margin of lower eye or a 
little past; canines fewer than in related species, about 20 on each side 
of upper jaw; lower jaw with about 12, said to be in two rows of 6 
each. 

Second ray of dorsal opposite front of upper eye; pectoral bluntly 
pointed reaching to angle of lateral line; its length 12 in head; middle 
rays of caudal longest, forming a slight broadly rounded angle, arch of 
lateral line contained 24 in straight part. 

Color uniform dusky on body with à dark blended blotch at angle of 
lateral line; pectoral without markings, other fins with small round 
dusky spots scattered over them. 

(Here described from the plate of the type specimen published by 
Bleeker.) 

This species we did not find in Japan. It is known to us from a 
specimen from Formosa. 

(oAipos, few: odovs, tooth.) 


8. PSEUDORHOMBUS DUPLICIOCELLATUS Regan. 


Pseudorhombus dupliciocellatus Recan, Ann. Mag. Nat. Hist., 1905, p. 26 (Kobe). 


Habitat. —Ynland Sea of Japan. 

Head, 4 in length; depth, 22; eve, 44 in head; dorsal, 74; anal, 56; 
scales, 98; transverse series above curve of lateral line, 18. 

Snout a little shorter than eye; eyes separated by a ridge; maxillary 
extending to below middle of eye; gillrakers short and stont, 8 or ? 
on lower part of arch; scales ctenoid on ocular side; cycloid on blind 
side; pectoral of ocular side three-fifths of head; of blind side two- 
fifths; middle eaudal rays longest: two-ninths of length; caudal 
peduncle one-half as Jong as deep. 

Color olivaceous, with darker spots and markings and with 5 con- 
spicuois ocelli or double ocelli arranged thus ::* : fins with small dark 
spots. Total length 380 mm. — (Regan.) 

This species is unknown to us. 

(dupler, double; ocella, eye-spot.) 
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9. PSEUDORHOMBUS OCELLIFER Regan. 


22 Pseudorhombus pentophthalmus Gü6NTnER Cat. Fish, IV, 1862, p. 428 (China). 

Pseudorhombus pentophthalmus GÜNTHER, Shore Fishes Challenger, 1880, p. 69, 
(Inland Sea of Japan) not of Günther, 1862, according to Regan. 

Pseudorhombus russelli OrAKI, Journ. Fish Bur., 1897, p. 6 (S. E. Japan), not 
Platessa russelli GRAY. 

Pseudorhombus ocellifer © RgGAN, Ann. Mag. Nat. Hist., 1905, p. 25, (Inland Sea of 
Japan), from Günther's specimens. 

Habitat. — XM coasts of southern and central Japan, north to Moro- 
ran on Volcano Bay. 

Head, 3.33 in length without candal; depth, 2; D. 71; A. 52; pores, 
in lateral line 68; upper eye, 5 in head; snout, 3.87; maxillary, 25 
pectoral (eyed side), 1.75; blind side, 2.4; caudal, 1.33. 

Dody broad and thin, ventral and dorsal outlines evenly curved; 
snout blunt, obliquely truncate, separated from anterior profile by : 
noteh; eyes separated by a narrow sharp ridge which is continuous 
backward and upward above eheek; anterior edge of eyes about even, 
posterior edge of upper eye a little more posterior than that of lower; 
mouth much curved, the maxillary reaching to posterior edge of lower 
eye; teeth sharp and curved, set in a single row on each jaw, some of 
them very slightly arrow-shaped at tips; on blind side teeth on pre- 
maxillary grow smaller backward and disappear opposite the middle 
of length of maxillary; gillrakers moderately slender and long, the 
longest slightly exceeding half diameter of eye, 6+ 16 to 18 in number. 
Dorsal beginning slightly toward blind side a little in front of anterior 
edge of upper eye, the first ray at notch separating the snout, anterior 
rays somewhat produced beyond the membrane; pectoral of eyed side 
lonver than that of blind side; ventrals similar in size and. position; 
udal with the middle rays produced and with no lateral angles, the 
sides being broadly rounded. Scales etenoid on eyed side, spinules 
short, sharp, and numerous; cycloid on blind side; seales on all fin 
rays rather large, even, and ctenoid on eyed side; lateral line strongly 
arched anteriorly, a branch from above gill opening running to dorsal 
profile above posterior edge of eye, opposite eighth ray of dorsal. 

Color light brown, with dark spots nearly as large as eye, and some- 
times indefinitely ocellated, scattered over the body, one at angle of 


« Head, 32 in length; depth 2 to 23; dorsal 68 to 73; anal 53 to 57. 

Snout shorter than eye, the diameter of which is 33 to 33 in head; eye separated 
by a ridge; maxillary extending to below middle of eye or beyond; gillrakers longer 
than vill fringes, 17 or 18 on lower part of arch; scales ctenoid on ocular side, cyeloid 
on blind side, 64 to 72 in a longitudinal series; 11 to 13 in a transverse series from 
dorsal to eurve of lateral line; pectoral of ocular side two-thirds to three-fourths of 
length of head; of blind side one-half; caudal with the middle rays longest, 4 in 
length; caudal peduncle one-third to one-half as long as deep. 

Color brownish with darker spots and markings, of which 5 ocelli arranged 
thus :;- are most prominent. Fins with small dark spots. Total length 125 mm. 
( Regan.) 
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lateral line, three on baek in a row followine dorsal outline and a dis- 
tance below base of dorsal equal to postorbital length of head, three 
on lower part of side similarly arranged and opposite those on back: 
fins irregularly speekled with brown. 

According to Regan, this Japanese species is distinct from ZNeudo- 
‘rhombus pentophthalmus, described by Günther, from China. It has 
much in common with /’sendorhombus russelli described from Canton 
by Gray. It seems to differ in color and also in the larger size of the 
mouth. Pseudorhombus arsius from the Gauges, as described by 
Bleeker, is different front our species, but it may be identical with 

Preuhorhombus russelli. 

This species resembles 7^ ;&/saA?us and P. cinnamomeus, but may 
be known by its fewer fin rays and by the more numerous gillrakers. 

Our numerous specimens, none of them more than 8 inches lone, 
are from Nagasaki (17), Kobe (17), Tokyo (6), Wakanoura (1), and 
Mororan (1). 

(ocellifer, bearing eye-like spots.) 


10. PSEUDORHOMBUS OLIGOLEPIS Bleeker. 


Rhombus oligolepis BLEEKER, Vifde Bijdrag Japan, 1869, p. 5, pl, Ii, fig. 2, (Naga- 
saki) (young example). 
Pseudorhombus oligolepis GUNTIUER, Cat. Fish, IV, p. 450; copied. 


Habitat.— Nagasaki. 

Dorsal, 66; anal, 43: lateral line, 3s. 

Teeth in jaws conieal, small subequal, more than 30 on each side of 
upper jaw and about 16 on the lower; height of the body two-fifths 
of total length; eyes very close together, the upper being scarcely in 
advance of the lower; lateral line with a strong eurve anteriorly; 
scales ciliated; peetoral a little shorter than head. Olive, with brown- 
ish and pear colored spots. (Günther, after Bleeker.) Length, 64 mm. 

Bleeker’s plate shows the dorsal to have 69 rays, the anal 47; pores 
of the lateral line, 48; scales about 40; head 33 in length to base of 
caudal; depth, 2; pectoral 14 in head; maxillary reaching to below 
front of pupil; lateral line with a small auxiliary branch. 

This species is known from a small specimen obtained by Bleeker 
from Nagasaki. Its very large scales should apparently entitle it to 
generic separation from Z'*eudorhonmbus. The character, however, 
needs verification. 

(ohiyos, few; Aeris. scale.) 


Gey RALICHTHYS Girard: 


Paralichthys Girarp, U. S. Pac. R. R. Surv., N, 1858, p. 146 (maculosus=cali- 
fornicus) . 

Uropsetta Gik, Proe. Ac. Nat. Sci. Phila., 1862, p. 530 (eadifornicus=macidosus) . 

Chenopsetta GILL, Proc. Ac. Nat. Sci. Phila., 1864, p. 218 (ocellaris=dentatus ). 
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Eyes and color normally on the left side. Body UTE mp. 
large, oblique; each jaw with a single row of usually slender and sharp 
teeth, whieh are more or less enlarged anteriorly; no teeth on vomer 
or pulatines. Gillrakers slender. Seales small, weakly cetenoid or 
ciliated; lateral line simple, with a strong curve anteriorly and with 
no accessory dorsal branch. Dorsal fin beginning before the eye, its 
anterior rays not produced; both ventrals lateral; caudal fin double 
truncate, or double concave, its middle rays produced; no anal spine. 
Species numerous, in temperate seas. This genus, as now restricted, 
contains a considerable number of species, inhabiting both coasts of 
America and the eastern coasts of Asia. 

(za paa os, parallel; Ly Pis, fish.) 


KEY TO SPECIES. 


a. Dorsal rays about 72; anal rays 5i: scales aor ecc olivaceus, 11 
aa, Dorsal rays abaut 80; anal rays about 60; scales 110 TSS eoreanicus, 12 
tg. Dorsal rays about 00; anal rags 21, scaics 110 e percocephalus, 13 


i1. PARALICHTHYS OLIVACEUS (Schlegel). 
HIRAME« (HALIBUT), MAKAREI (TRUE FLOUNDER), AOBAKAREI (GREEN-LEAF FLOUNDER), 


Hippoglossus oliraceus SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 184, pl. xciv, 
fig. 04 ( Nagasaki). 

seudorhombus olivaceus GUNTHER, Cat. Fish, IV, 1862, p. 429 (Amoy); Shore 
Fishes Challenger, 1880, p. 69 (Inland Sea of Japan).—Namive, Class. Cat., 
1881, p. 110 (Tokyo).—Orakt, Journ. Fisheries Bureau Tokyo, 1897, p. 5, 
pl. v, fig. 2 (Japan). 

Chenopsetta oliracea BLEEKER, Enum, Poiss. Connues du Japan, 1879, p. 21 
(Nagasaki, Osaka, Y edo). 

Paralichthys oliraceus STEINDACHNER, Reise Aurora, 1896, p. 217 ( Kobe).—JonpAN 
and Snyper, Proc. U.S. Nat. Mus., 1900, p. 379 (Tokyo, Hakodate); Check- 
List, 1901, p. 125 ( Yokohania, IN — iki). 

Chienopselta wolf JLEEKER, nuni. Poiss. Connues du Japan, 1879, p. 21. 
( Nagasaki). 

Rhombus ote — Japan, p. 421 (Nagasaki); Vifde Bijdrag Japan, pl. 11 
fig. 2 (D. 79; A. 61). 

Habitat.— All coasts of Japan, north to Voleano Bay. 

Head, 3% in length to base of caudal; depth, 24; ae 1$ in head; 
interorbital space, 94; snout, 44; maxillary, 92; dorsal, 72; anal, 57; 
pores of lateral line, 120. 

Lower jaw truncate, nearly vertical at the tip, and strongly pro- 
Jecting, its posterior oad forming an angle at lower outline of head; 
maxillary reaching to slightly past posterior margin of lower eye; 
gape of mouth strongly arched; teeth sharp, slender and irregular in 
size and position, usually covered by skin nearly to their tips, which 
easily slips back; snout and anterior part of maxillary naked; mandi- 
ble sometimes entirely naked, usually with a small patch of scales pos- 
teriorly; interorbital space flat and rather wide, covered with fine 


— —— 





a hira, broad; me, eye; hirame becomes birame in composition, a matter of euphony. 
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scales; lower eye very slightly posterior to upper; gillrakers rather 
long and slender, the longest nearly as long as diameter of eye; 6 4- 16 
in number. 

Pectorals rounded, that of eyed side reaching a little past arch of 
lateral line, its length 3 in head; ventral of eyed side a little nearer to 
abdominal ridge than that of blind side, its length equal to distanee 
from tip of snout to middle of lower eye; origin of dorsal opposite 
front of upper eye; caudal double truncate. 

Color brownish gray speckled with dark brown and white, the former 
color often arranged in rings and half rings, the white in small round 
spots seattered irregularly and sparsely over the body, often entirely 
absent, or in a single more or less definite series following the dorsal 
and ventral outlines; vertical fins colored like body: pectoral and ven- 
tral with irregular broken lines aeross the rays. 

The above measurements were made from a specimen 32 em. in 
length from Hakodate. ) 

Other specimens are from Mororan, Same, Hakodate, Misaki, 
Aomori, Matsushima, Tokyo, Wakanoura, Kobe, Kawatana, Onomichi, 
Hiroshima, and Nagasaki. It is the largest as well as the most abund- 
ant of all the Japanese flounders, the halibut excepted, everywhere used 
as food. 

(olivaceus, olive-colored.) 


I2. PARALICHTHYS COREANICUS (Schmidt). 


Paralichthys olivaceus var. coreanicus Scuwipr, Pisc. Mar. Orient, 1904, p. 230 
(Gensan, Korea). 

Hoabstat.—Ixorea, not known from Japan. 

Dorsal rays, 80; anal rays, 60; scales, 110 (Schmidt); otherwise 
essentially as in Puralichthys olivaceus, from which it may not be 
separable. 

(Coreanicus, Korean). 


13. PARALICHTHYS PERCOCEPHALUS (Basilewsky). 


Platessa percocephala Basitewsky, Bull. Soc. Nat. Moscow, 1855, p. 245 (Japan 
Sea, Peking). 

Pseudorhombus swinhonis Gtinruer, Ann. Mag. Nat. Hist., 1873, p. 379 (Chifu, 
China). 

Habitat.—Japan Sea, not known, on the Japanese coast. 

Head 3% in length without caudal; depth 23; dorsal 69; anal 51; 
lateral line 110. 

Jaws nearly even in front, longer than eve, which is +r of the head: 
eleft of mouth wide; length of maxillary 2$ in head and extending 
beyond eye; upper jaw with 3 pairs of eanine teeth anteriorly; lower 
jaw with 8 or 10 strong teeth on each side: interorbital space rather 
flat, not so wide as vertical diameter of orbit; lower eye scareely in 
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advance of upper: g eiae rather wide set, meos and not quite 
as long as eve. 

Origin of dorsal opposite front of orbit; dorsal terminating at a 
distance from caudal equal to three-fourths of the depth of the free 
portion of the tail, its longest rays at posterior one-third of fin, nearly 
as long as pectoral, and contained 24 in head; caudal subtruneate or 
rounded; scales ciliated: maxillary and interorbital space scaly poste- 
or enis 

Color brownish gray; head, body, and pectoral fins sprinkled over 
with brown dots. | (Günther, from specimens 16 inches in length from 
Chifu (Chefoo), China.) 

This species is not known to us. 

(zépkn, perch; epay, head.) 


6. XYSTRIAS Jordan and Starks. 


Nystrias JoRDAN and Starks, Bull. U. S. Fish Com., XXII, 1902 (1904), p. 623 
(grigorjewi). 


Form of Hippoglossoides. —Eyes and color on the right side. 
Lateral line with a low arch in front; mouth rather large; the teeth 
rather small, in two rows; gillrakers long and slender; scales of eyed 
side finely ctenoid, those of blind side smooth. One species, a large 
flounder of Japan. 

(vor, a raker; from the long gillrakers.) 


14. XYSTRIAS GRIGORJEWI (Herzenstein). 
MIZUKAREI (WATER FLOUNDER). 


Hippoglossus grigorjewi HERZENSTEIN, Bull. Ac. Sci. Imp. Petersb., 1890, p. 134 
( Hakodate). 

Aystrias grigorjewi JORDAN and Starks, Bull. U. S. Fish Comm., XXII, 1902 
(1904), p. 624 (Suruga Bay). 

Hippoglossoides sp. OvraK1, Journ. Fisheries Bureau, 1897, p. 2, pl. v, fig. 1 (South- 
eastern Japan). 

Verasper otakii JokpAN and Sxvpzn, Proc. U. S. Nat. Mus., 1900, p. 378 (Tokyo 
from Otaki’s specimen); Check-List, p. 121, 1901. 

Head, 34 in length; depth, 2 24; dorsal, 86; anal, 68; scales, 92, on 
blind side, 98: lower Duis + in head; snout, 53; maxillary, 23; width 
of interorbital space, 6 in diameter of eye: height of longest dorsal 
rays, 2$ in head; anal rays, 23; rays of right pectoral, 14; ventral, 34; 
pectoral, 11. 

Body dextral, dorsal outline a little more convex.than ventral. 
Mouth wide, oblique; outline of gape strongly curved; maxillary 
reaching a vertical from posterior edge of pupil; symphyseal knob 
small. Teeth of both jaws small, growing larger anteriorly, those of 
upper jaw in two series, the inner ones small, the outer larger and 
canine-like; teeth of lower jaw in a single series; gillrakers 6+ 17, rather 
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slender, length of longest 4 in maxillary; anterior nostril with a der- 
mal flap which extends to posterior edge of second nostril: anterior 
margins of eyes opposite each other: interorbital space narrow, con- 
vex; lateral line arched above pectoral, the width of arch equal to 
length of pectoral; right side of body and head, except snout, lower 
jaw, and a small space near vent, covered with small, strongly ctenoid 
scales; left side of body with smooth scales: on both sides of body are 
small, elongate scales wedged in between the larger ones; rays of dor- 
sal, anal, and caudal fins with small scales; posterior edge of maxillary. 
with a few small scales; dorsal fin beginning over anterior edge of 
pupil, each ray with a small, projecting filament; anal with a naked 
spine at its insertion, rays with filaments: dorsal and anal ending 
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opposite each other; edge of caudal bluntly angular: upper rays of 
right peetoral longest; peetoral of blind side shorter, its length con- 
tained 24 in head, its middle rays longest. Color in alcohol, brown- 
ish; head with an indistinct dark spot just below angle of preopercie; 
two similar spots on a line behind upper eye; body with 6 well- 
defined dark spots with indistinct light markings, arranged 3 above 
and 3 below lateral line; of the anterior pair, the upper is a little in 
advance of the lower one, others opposite each other; 2 indefinite 
spots above the lateral line, just posterior to angle of operele; fins 
without spots; snout on blind side with a transverse black blotch, 
which is continued on the lower jaw. 

Of this common species we have specimens from Hakodate, Matsu- 
shima, Aomori, and Tokyo. Mr. Masao Nakamura sends a photograph 
of a specimen from Uzen in Echigo. 

(Named for Professor GrigorJew.) 
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7. VERASPER Jordan and Gilbert. 


Verasper JokbAN and GinBERT, Report Fur Seal Invest., III, 1899, p. 490, 
(moseri). 

Body dextral: dorsal inserted above the front of pupil; lateral line 
strongly archedabove the root of the pectoral, without recurrent dor- 
sal branch: scales firm, extremely spinous. Mouth large: upper teeth 
in 2 series, teeth uniformly small, withont canines. Gillrakers short, 
_thick, and triangular, few in number; none of the fin rays notably 
produced or exserted. 

(verus, true; exper, rough, the word being suggested. by Veratrum.) 


KEY TO SPECIES. 


a. Vertical fins with large, round, blended spots, not reaching to edge of fins; arch 


of lateral line rather low c -——cc ee variegatus, 15 
aa. Vertical fins, with streaks following the rays from base to tips; arch of lateral 
line, iicre moseri, 16 


15. VERASPER VARIEGATUS (Schlegel). 


HOSHIGAREI (STAR-FLOUNDER); ISHIAMATE (ROCK-FLOUNDER); MEDAKAKAREI (BAMBOO- 
FLOUNDER). 


Platessa variegata SCULEGEL, Fauna Japonica, Poiss., 1846, p. 176, pl. xc (Nagasaki). 
Pleuronectes variegatus GÜNTHER, Cat. Fish, IV, 1862, p. 453 (copied); Shore 
Fishes Challenger, 1830, p. 69 ( Yokohama).—NawivE, Class. Cat., p. 110, 
1881 (Tokyo).—Orak1, Journ. Fish. Bar., 1897, p. 7, pl.vu, fig. 9.—IsrikAWwA, 
Prel. Gat., 1897, p. 25-((Tok$0). 
Verasper vaviegatus JORDAN and Snyper, Check-List, 1901, p. 120 (Yokohama); 
Proc. U. S. Nat; 1901 299075 (Toko) 
Habitat. —Southern Japan. north to Matsushima Bay. 
Head, 34 in length to base of caudal; depth, 275: eve, 6 in head; 
maxillary, 3; snout, 53; dorsal, 80; anal, 61; pores in lateral line, 95. 
Mouth oblique, the gape stronely arched; maxillary reaching to 
below posterior edge of pupil; lower jaw strongly projecting; poste- 
rior end of mandible forming a slight angle at lower outline of head; 
teeth in (wo series in upper jaw. in 1 on side of lower jaw and in 
2 m front; posterior margins of eyes opposite; interorbital space 
slightly convex, covered with rough scales: its width equal to diameter 
of pupil: eillrakers flat and short, 6 of them on lower limb of arch. 
Arch of lateral line rather low and followed by a wavy portion, 
before it becomes straight posteriorly, height of curve, three-fifths 
diameter of eye; length of curve, 23 to 24 in head; scales everywhere 
very rough on eyed side, eveloid on blind side except an area along 
middle of body anteriorly. where they are rather rough by reason of 
a few small spiniles on each scale, or in miany instances a single 
spinule. 
Dorsal beginning ahove front of pupil of upper eve: pectoral 
rounded at tip, that of eyed side, 2 in head, the other 24; ventrals 
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even on both sides, 34 in head: eaudal broadly rounded, not angulated 
at tips of onter rays. 

Body uniformly dark brown; dorsal with 6 or 7, and anal 5 or 6, large 
black or dark-brown spots with blended edges, the largest covering 
9 or + rays; these nearly round near the base of the fins and not reach- 
ing the outer edge of the fin; usually 1 or 2 other «pots irregu- 
larly placed opposite the interspaces and nearer edge of fin; caudal 
with 2 or 3 similar but smaller spots irregularly placed: blind side of 
body posterior to pectoral irregularly spotted with dark brown, the 
spots usually round, and as large, or sometimes larger than, the pupil, 
these present in all of our larger specimens and absent in the smaller 
ones up to 5 or 6 inches in length, exeept in one example, where they 
show faintly; tip of caudal of blind side soiled with dusky brown. 

This species may be known from Ferasper moseri by having spots 
on the vertical fins rather than well-defined regular streaks extending 
to the edges of the fins and by the higher, more abrupt areh of the 
lateral line. The blind side of V. moseri is sometimes irregularly 
spotted, but never, in our specimens, so thickly or so conspicuously. 
In both species the blind side is largely rusty red in life. 

The spots on the fins shown in Schlegel’s plate” of Verasper varie- 
gatus are not nearly so large as in our specimens, but they are shni- 
larly placed. 

Of this common species we have specimens from Yokohama, Tokyo, 
Onomichi, and Matsushima. Its range is almost exclusively southerly, 
while Verusper moseri is confined to northern Japan. 

(variegatus, varied.) 


16. VERASPER MOSERI Jordan and Gilbert. 


Verasper moseri JORDAN and GILBERT, Rept. Fur Seal Invest., ITI, 1898, pl. uxxxv, 

(Shana Bay, Iturup Island, Kuril Group.) (Type, No. 48797. Coll. Albatross, 

apt. J. F. Moser.)—Jorpan and Evermann, Fish North Mid. Amer., 1898, 

III, p. 2619 (Iturup).—Jorpan and SNYDER, Cheek-List, 1901, p. 121 

(Iturup, Hakodate) ; Proc. U. S. Nat. Mus., 1901, p. 578 (Iturup, Hakodate).— 
Scumipt, Faune Mer. Och. Jap., 1903, p. 19 (Ochotsk Sea). 

Habitat.—Northern Japan, south to Aomori. 

Head, 3¢ in length to base of caudal; depth, 2; D. 82; A. 58; 
pectoral, 12; pores in lateral line, 84; depth of eaudal peduncle 4 in 
greatest depth of body; length of caudal peduncle, measured axially, 
13 in its depth. Head much depressed, with rather wide, flat interor- 
bital space, its thickness at interorbital space equaling distance between 
pupils of upper and lower eyes. Mouth small, very oblique, the gape 
strongly arched, the broad maxillary reaching a vertical behind middle 
of pupil, 24 in head; mandible narrowing toward tip, with very rudi- 
mentary symphyseal knob. Teeth in upper jaw in two distinct series 


———— 








€ Fauna Japonica, pl. xc. 
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throughout, those of the outer series Increasing slight y in size toward 
front of jaw, but none of them eanine-Iike; mandibular teeth in one 
row, except at symphysis, where a few teeth form a short outer series. 
Nasal openings of eyed side approximated in front of middle of interor- 
bital space, the anterior with a short tube, the posterior with a raised 
rim. Eyes small, their anterior margins opposite, the diameter of 
lower eve equaling distance from tip of snout to posterior nostril, 6$ 
in head. Interorbital space rather broad and flat, not ridge-like, its 
total width equaling $ diameter or orbit. Gillrakers short, broad, 
triangular, minutely toothed on inner margin, one-third diameter 
of eye; T present on horizontal limb of outer arch. Lateral line 
with a short high anterior arch, the cord of which is one-fifth the 
straight portion: height of arch one-third its length; behind the arch 
lateral line descending in a gentle eurve to middle of sides, the scales 





Fra. 7.——V ERASPER MOSERI. 


very rough, each possessing several long, sharp spines diverging from 
median portion of posterior margin; anterior and posterior portions 
of dorsal] and anal fins naked, the rays of the middle portion eaeh with 
a series of strongly etenold seales; caudal densely scaled to tip; pecto- 
rals and ventrals naked: head covered with strongly spinous seales, 
excepting snout, maxillary, and mandible; on blind side of head the 
snout, jaws, preopercle, subopercle, lower half of operele, and all but 
a central strip on interopercle, scaleless; on blind side the scales are 
rough on head, ventral area, and along bases of ventral fins, largely 
smooth elsewhere. Dorsal beginning above front of pupil, the rays 
increasing in length to the forty-fifth, which is 22 in head; longest 
anal ray (the seventeenth) 91 in head. Caudal broadly rounded, 12 in 
head: peetoral short and broad, 92 in head; ventrals of nearly equal 
length, reaching origin of anal, 31 in head; no anal spine. Color in 
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spirits, EE of the scales light. gray, "ho margins Tos hom fins 
light or dusky, the vertical fins with conspicuous black bars, — 
with the rays, these most evident on under side where the pigmentseems 
principally to occur, and are seen through the fin more faintly on the 
colored side; lining of cheeks and gill cover of colored side dusky; 
peritoneum gray. 

Of this species, we have specimens from Mororan, Hakodate, Same, 
and Iturup Island. It is common in northern Japan, its range 
nowhere meeting that of Verasper variegatus. 

(Named for Jefferson Franklin Moser, U. S. Navy, lieutenant-com- 

mander, in charge of the U. 3. Bureau of Fisheries steamer J {/batross, 
and a member of the United States Fur Seal Commission for 1890.) 


ENG UASINOISETOTASEITA schmidt. 


i 


Acanthopsetta Scumipt, Faune Mer. Ceh., 1903, p. 19; name only (nadeshnyi). 


This genus is allied to Verusper: Mouth large, teeth small, in one 
row; lateral line with a long low arch in front; scales moderate, ete- 
noid; interorbital space scaled; anal spine strong; dorsal rays about 
75; anal rays about 60; caudal tin rounded. Ochotsk Sea. 

(axavSa, spine; fatra , flounder.) 


17. ACANTHOPSETTA NADESHNYI Schmidt. 


svanthopsetta nadeshnyt Scumipt, Faune Mer. Ochotsk, Japan, 1905, p. 19, (Japan 
Sea, Vludivostook, mouth of Amur, ete.); name only; Pise. Orient., Mar. 
Tepe zo, pl. v, fig. E (Vladivostok, Aneva, Askuld, Khaliz, mouth of 
Amur, Broughton Gulf, l'aratondra, ete. ) 

Habitat. —Sea of Ochotsk. 

Head, 34 iu length to caudal base; depth, 21; eye. 42 in head; snout 
Eetipper eye, 5; En. 92: dorsal, 74; anal, 58; pores in lateral 
line to base of caudal, 69. 

Upper eye very slightly posterior to lower; maxillary reaching past 
anterior edge of eye, scarcely to pupil; interorbital space narrow and 
rounded, covered with smal! scales; its width less than half the diam- 
eter of pupil. 

Origin of dorsal above micdle of upper eye; longest dorsal rays 
2j, in head; pectoral broadly rounded, its 'ength 12 in head; caudal 
rounded, equal in length to head; lateral line with a lo.; arch in front 
contained 3 times in straight part. Uniform dusky without markings; 
dorsal and anal a little lighter than the body. 

The species is unknown to us. It is here described from the plate 
published by Schinidt. 

(Vadeshny?, a personal name.) 
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9. CYNOPSETTA Scc 
Cynopsetta Scuxipr, Faune. Mer. Ochotsk, Jap., 1905, p. 19, name only (dubia). 


This genns is allied to /Z//ppoglossordes, differing in the presence of 
nine teeth, 4 in the front of the lower jaw and some above. Eyes 
dextral. The genus has never been defined, and in a later paper, 
Schmidt merges it in ZZppoglossoides, from which it is apparently 
separable by its dentition and by the long low curve of the lateral line, 
which is however not properly arched. 

(kvm, dog; J7rr«, flounder.) 


18. CYNOPSETTA DUBIA Schmidt. 


ABURAGARAEI (FAT-FLOUNDER),. 


Cynopsetta dubia Scumipt, Faune Mer. Ochotsk, Jap., 1905, p. 19 (Japan Sea, 
Ochotsk Sea), no description. 

Hippoglossoides dubius Scumipt, Pise. Mar. Orient, 1904, p. 227, pl. vi, fig. 1 
(Mayka and Gulf of Aniva; Sea of Ochotsk). 

? Lhppoglossoides sp. Oraki, Journ. Fish. Bur., 1897, p. 5 (8S. W. coast of Japan) 
(D. 79 to 87; A. 58 to 64; scales 88). 

Habitat.—Ochotsk Sea, south to Northern Japan, not seen by us. 

Head, 33 in length to base of candal: depth, 23; eye, 63 in head; 
maxillary, 24; snout to upper eve, 5; dorsal, ST: anal, 65; scales, 88. 

Eyes about opposite each other or the upper very slightly behind 
the lower; separated by a very narrow space which is sealed poste- 
riorly; mouth undulating, the mandible turned up at the tip, concave 
behind the tip. convex at the middle, and slightly concave behind the 
middle; teeth rather large and unequal; maxillary reaching to pos- 
terior edge of pupil; anterior nostril ending in a tube. 

Origin of dorsal opposite front of eve; longest dorsal rays equal to 
those of anal; 24 times in head; pectoral short and rounded, 21 in 
head: caudal broadly rounded. 

Color everywhere uniform dusky without markings except a few 
dark, blended, very irregular spots of darker, one above middle of 
anal, and £ or 5 above anterior part of lateral line. 

Here deseribed from Schmidt's plate, exeept for the number of scales, 
which is given as 55 by him. The plate shows 75 pores in the lateral 
line and over à hundred transverse series. 

(dubius, doubtful.) 


IO. HIPPOGLOSSOIDE SS Gett-cnie 


Hippoglossoides €vorrscug, Archiv. fur Naturgesch., 1855, p. 164 (“ limanda’ = 
platessoides). 

Citharus REINWARDT, Wong. Dansk. Vid. Selsk., 1838, p. 116 (platessoides); not 
Citharus BLEEKER, 1862. 

Drepanopsetta Giru, Cat. Fish. East Coast N. A., 1861, p. 50 (platessoides). 

Pomatopsetta GirL, Proe. Ac. Nat. Sei. Phila., 1864, p. 217 (** dentata? = plates- 
sordes), 
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Eyes and color on aye nai side (except: TS in Z7. asoida). 
Body oblong, moderately compressed; mouth rather large, with 1 row 
of sharp teeth on each jaw; no teeth on vomer or palatines: eillrakers 
rather long and slender; scales ctenoid: lateral line nearly straight, 
simple; dorsal fin low in front, beginning over or before the eye; 
ventrals both latter; caudal double truncate, produced behind. This 
genus, as here restricted, contains 3 closely related species. 2 of the 
North Pacific, 1 of the North Altantic. All are essentially arctic spe- 
cies inhabiting shallow waters in the regions where they are most 
abundant. 

(inzo0ywooos, Iippoylossus; £190oz, resemblance.) 
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Fic. 8.——HIPPOGLOSSOI]IDES ELASSODON, 


bye 20) SPECIES? 


few. 80: A 63: Scales 100: interorbital space narrow, naked.......... elassodon. 19 
aa. D. 72: A. 56: Scales 91: interorbital space with two rows of scales. 
hamiltoni. 20 


19. HIPPOGLOSSOIDES ELASSODON Jordan and Gilbert. 


Hippoglossoides elassodon JORDAN and GinsBERT, Proc. U. S. Nat. Mus., 1880, 
p. 278 (Seattle, Tacoma), Proc. U. S. Nat. Mus., 1880, p. 454.—BEa s, Proc. 
U.S. Nat. Mus., 1883, p. 20. (Alaska).—Jorpan and GILBERT, — Fur 
Seal Invest. TII, p. 1899, p. 489 ( Bering Sea, Kamchatka). 
MANN, Fish North Mid. Amer., III, 1898, p. 2615, pl. cccuxxri, fig. 920 
(Seattle, Bering Sea, Kamchatka).—Scumiprt, Pise. Mar. Orient, 1904, p. 226 
(Rimnik and Terpienia, Okhotsk Sea). 

Habitat. —Bering Sea, Okhotsk Sea, south to Puget Sound. 

Head, 34; depth, 24: eye, 4 in head; D. TT to 87, A. 59 to 6v; V. 
6; E 45-100—40. Body, oblong-elliptical; caudal peduncle about 
as long as deep; upper profile of head continuous with the outline of 
back; depression over eye slight; monih rather large, the gape curved, 
considerably wider on the blind side; lower jaw projecting, with a 
symphyseal knob; maxillary narrow. reaching beyond middle of 
pupil, 24 head; teeth small, close set, nearly uniform, 1n a single row. 





100 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXI. 








Gillrakers slender, smooth, 14 to 16 below arch, the longest nearly one- 
half diameter of orbit. Eyes large, separated by a narrow, knife-like 
ridge, which is naked, or with a single series of scales. Seales small, 
firm, rough, those on tail roughest. those on blind side similar, mostly 
smooth anteriorly. Lateral line rising anteriorly, but without arch; 
dorsal beginning immediately in front of pupil; anal preceded by : 
spine; caudal long; pectoral of eyed side one-half length of head; ven- 
tral reaching past front of anal; pectoral and ventral of eyed side with 
prickle-like scales. Brownish, nearly uniform, sometimes spotted 
with darker: fins grayish, irregularly blotched with dusky. Body 
sometimes sinistral. Length, 15 inches. Bering Sea south to Cape 
Flattery; a rather abundant shore fish in Puget Sound, and it seems to 
be still more common northward, being, in Alaska, a food-fish of 
some importance. Abundant north and south of the Aleutian Islands 
and in Bristol Bay. Recorded by Schmidt from the Sea of Okhotsk. 

Our specimens from Kamchatka agree in all respects; D. (i to S$; 
A. 60 or 61. Pectoral not quite one-half head.  Interorbital ridge 
sharp, with 1 series of scales; gillrakers + 14. 

(cLagoow, to diminish: oóovs, tooth.) 


20. HIPPOGLOSSOIDES HAMILTONI Jordan and Gilbert. 


Hippoglossoides hamiltoni Jorvas and GiLgerr, Rept. Fur Seal Invest., III, 1899, 
p. 489, pl. uxxxiv ( Dalnoi Point, Kamchatka) (Coll. .f/batross).—Jorpan and 
Evermasy, Fish. North Mid. Amer., III, 1898, p. 2611 (IKumchatka).— 
Scnuipr, Faune Mer. Jap. Och., 1903, p. 19 (Okhotsk Sea); Pise. Mar. Orient, 
1904, p. 226 (Terpienia, Okhotsk Sea). 

Habitat. Okhotsk Sea. 

Head, 3! in length; depth, 22; longest diameter of upper eye, 3$ in 
head; snout (measured from upper eye) 5 in head; maxillary of colored 
side, 23, of blind side, 24, in head; depth of caudal peduncle equaling 
its length, 34 in head; D. T2; A. 56; P. 11; pores in lateral mega 
Upper profile of head continuing the dorsal curve without interrup- 
tion, there being a slight depression above the eye and an increased 
convexity on. the snout; mandible very heavy, projecting anteriorly, 
so that it» svmphyseal profile completes the curve of the snout; a very 
short prominence at symphysis directed vertically downward; gape 
strongly curved and the mouth narrowed anteriorly, so that the max- 
illary and premaxillary are almost wholly concealed along the middle 
of their length by the overarching prefrontal; teeth acute, in a single 
series in each jaw, all except the anterior teeth in each jaw short; at 
the symphysis of lower jaw the teeth are longer and directed inward, 
while in the anterior end of each premaxillary the teeth are still more 
enlarged, and the series on each side describes a strong curve with its 
convex side toward the median lime; maxillary reaching vertical from 
slightly behind middle of lower eye: nostril tubes conspicuous, the 


Pe 


anterior in closest proximity to the upper lip, whieh it entirely over- 
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hangs; posterior nostril tube wider and slightly shorter; eyes of nearly 
equal size, and opposite, separated by a wider ridge than in ZZ. elasso- 
don, the ridge bearing in its narrowest portion 2 well-detined rows of 
strongly spinous scales; a conspicuous series of pores joining lateral 
line with upper margm of upper eye, and another encircling the lower 
eye below and behind: a third series along mandible and preopercle; 1 
large pore above posterior nostril; gillrakers slender, unarmed, 2 
above the angle, 11 or 12 below it, the longest 24$ in eye; dorsal fin 
beginning above front of pupil, the longest ray 2% in head; anal pre- 
ceded by a strong spine, its height equaling that of dorsal; pectoral 
very long and slender, $ length of head, that of blind side shorter, 4 
length of head; ventrals reaching to base of fourth or fifth anal ray, 
caudal long, evenly rounded behind, the middle rays not longer than 
those adjacent, their length equaling distance from tip of snout to 
preopercular margin; scales on colored side strongly ctenoid except in 
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a strip along middle of sides anteriorly; elsewhere each scale provided 
with 2 to 4 long spines; on blind side they are smooth except on nape 
and caudal pedunele; cheeks, opercles, and interorbital space covered 
with larger, rougher scales than those on sides; mandible and snout 
naked; a single series surrounding each eye anteriorly, and 1 on max- 
illary or colored side; blind side of head with maxillary naked; cheeks 
covered with minute smooth thin seales, the opercles with a few scat- 
tered spinous scales, the preopercle naked. Color nearly uniform 
brownish, without distinctive markings on body or fins. 

The type is 17 em. long, from off Dalnoi Point. Kamchatka; depth, 
16 fathoms. It is also recorded from the sea of Okhotsk. 

(Named for Gerald Edwin H. Barrett-Hamilton, of Dublin, member 
of the British Commission of Fur Seal Investigation, 1896 and 1897, 
who made valuable collections of Kamchatkan fishes.) i 

Proc NM vol. xxxi—06 15 
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11. CLEISTHENES Jordan and Starks. 


Cleisthenes JoRDAN and Starks, Bull. U. 8. Fish Com., XXII, 1902 (1904), p. 622 - 
(pinetorum). 

This genus is closely allied to ZZzppoglossoides, differing in having 
cycloid seales everywhere in the young, and an increased number of 
gillrakers. The adult has a single row of ctenoid scales along anterior 
base of dorsal and anal, a few on snout on ridge behind interorbital 
space, and on opercle. The dorsal begins at the orbital rim slightly 
on the blind side. Eyes and color on right side. Teeth in a single 
row. 

( Oleisthenes, the effeminate, an Athenian noted by Aristophanes;) 


21. CLEISTHENES PINETORUM Jordan and Starks. 


Cleisthenes pinetorum JORDAN and Starks, Bull. U. S. Fish Com., XXII, 1902 
(1904), p. 622, plate (Kinkwazan Island, Day of Matsushima). 

Habitat. —Matsushima, in deep water. 

Head, 3.66 in length; depth, 2.6; D. 76; A. 56; scales, 80; upper 
eye, 4.6 in head; snout from upper eye, 4.6; pectoral of eyed side, 2; 
of blind side, 2.5; ventral, 3; candal, 1.4. 

Dorsal outline of anterior part of body and head an even concave 
curve to near tip of snout, broken only by protruding upper eyo. 
Upper eye cutting into profile, and ranging nearly vertically upward, 
about two-fifths of it being visible from the blind side. Tip of snout 
blunt and rounded; mouth rather strongly curved; maxillary reaching 
scarcely to middle of lower eye, not covered along middle of its length 
by the prefrontal; teeth small, acute, in a single series in each jaw, 
scarcely enlarged anteriorly; nostrils moderate, the anterior in a short 
tube which does not reach to edge of preorbital; preorbital with a 
blunt spine on anterior edge; eyes about equal in size, separated by a 
flat interspace, covered with cycloid scales; cillrakers slender, equal to 
half the eye in length, 8 to 10 above and 24 to 27 below the angle. 

Dorsal fin beginning slightly on blind side at edge of orbit opposite 
posterior margin of pupil; anal preceded by a strong spine; ventrals not 
reaching to anal (reaching to base of second anal ray in young); caudal 
evenly rounded behind; scales everywhere cycloid and with concentric 
rings in specimens + or 5 inches long. 

A specimen 10 inches long has cycloid scales except a single row of 
ctenoid scales along base of dorsal and anal anteriorly, a few in front 
and behind the interorbital space, and some on opercles. The type 
(8.5 inches long) has only an occasional ctenoid scale along base of dorsal 
and anal, and the ctenoid seales on head are very sparse. A specimen 
T inches long has only a few etenoid scales remaining on head behind 
interorbital space. 


¥ 
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Color everywhere dark brown, dorsal and anal a little lighter at base 
of rays; membrane of caudal darker than the ravs making longitudi- 
nal streaks; dorsal, anal, and eaudal of blind side dark toward tips of 
rays. 

Numerous specimens were dredged off Kinkwazan Island, Matsu- 
shima Bay, at stations 3769 and 3710. The type is 22 em. in length, 


FIG. 10.—CLEISTHENES PINETORUM. 





Cat. No. 51403, U.S.N.M.; cotypes are No. 8391, Stanford Univer- 
sity. 
(pinetorum, of the pines; in reference to Matsushima Bay: matsu, 
pine; shima, island.) 
RR ROTOPSETTA Schmidt. 
Protopsetta Scumint, Pise. Mar. Orient, 1904, p. 230 (herzensteini). 


This genus is allied to Z/ippoglossoides, ditfering in the insertion of 
the upper eye, which is placed on the upper outline of the head, as in 


` 
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At heresthes and Reinhardtius. The dorsal begins over the posterior 

part of the eye, and the teeth are rather small and close together. 
The fin rays are in relatively small numbers (D. 74, A. 54), and the 

vertebre also (11 +29), characters which separate this genus from 

Reinhardtius. The caudal fin is truncate and not lunate. Okhotsk Sea. 
(zpe@ros, first: pirra, flounder.) 


22. PROTOPSETTA HERZENSTEINI (Schmidt). 


Hippoglossoides herzensteini Scumipt, Pise. Mar. Orient, 1904, p. 229 (Broughton 
Bay, Gensan, Korea, Day of Paris at Vladivostok, Mauka, North Coast of 
Saghalin, Lake Khalizan). 

LTabitat.—Japan Sea and Okhotsk Sea, south to Korea. 

Dorsal, 10 to 75; anal, 53 to 56; pectoral, 11; ventral, 6; seales, 82 
te St: yertebize, I TYS 

Upper eye with its range vertical and a little posterior to lower eye. 
Teeth very small, sharp, and recurved; in two rows on lower jaw. 
Head covered with seales covered by skin and armed above with sharp 
bony papillæ; interorbital space rough and almost equal in width to 
short diameter of lower eye; front nostrils ending in short tubes; 
gillrakers, T+ 16, the longest equal to the vertical diameter of lower 
eye; body of eyed side covered with etenoid scales. Some of the scales, 
especially anteriorly, have in addition to the marginal spinules rough 
bony papille on their surface; lateral line nearly straight and 
unbranched; height of caudal peduncle equal to its length; no anal 
spine; vertebra, 11 4- 29. 

Origin of dorsal somewhat on blind side and opposite beginning of 
the posterior fourth of upper eye; first ray equal in length to half the 
diameter of upper eye, the longest rays eqnal to combined length of 
snout and eye; rays of dorsal and anal covered with small rough plates; 
udal truncate; covered almost to tip with small scales. 

Color, uniform brown without markings; the fins all dark. 

This species is here described from the account given by Doetor 
Sehmidt. We have specimens from Port Arthur. 

(Named for the late Dr. Solomon Herzenstein, of the Imperial 
Academy of Sciences, St. Petersburg.) 





18. HLPFRFOCEKEOSSUSTCO ter 
Hippoglossus Cuvier, Règne Animal, Ist ed., Il, 1817, p. 221 (hippoglossus). 


Eyes and color on the right side. Form oblong, not strongly com- 
pressed. Mouth wide, oblique; teeth in the upper jaw in 2 series, 
those below in 1; anterior teeth in upper jaw, and lateral teeth in 
lower, strong; no teeth on vomer or palatines; lower pharyngeal teeth 
in 9 rows. Dorsal fin beginning above the eye, its middle rays cele- 
vated, the posterior rays of dorsal and anal bitid; caudal fin Innate; 


ventral fins both lateral. Seales very small, cyeloid; lateral line with 
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a strong curve in front.  Gillrakers few, short, compressed, wide 
set. Vertebra, 16+34. Largest of the flounders. This genus con- 
tains the well-known halibut; abundant on both coasts of the North 
Atlantic and of the North Pacific. 

(hippoglossus, the ancient name of the halibut from ?zzros, horse; 
yiwooa, tongue.) 


23. HIPPOGLOSSUS STENOLEPIS Schmidt. 


Hippoglossus stenolepis Scumipt, Faune Mer. Och. Jap., 1903, p. 19 (Okhotsk Sea, 
name only); Pise. Mar. Orient, 1904, p. 224 (Gulf of Aneva ). 


Habitat.—Okhotsk Sea, probably south to Hokkaido. 

Head, 4.5 in length; depth, 3.3; eye, 8.2 in head, 2 in snout; man- 
dible, 2.8 in head; least depth of caudal peduncle, 4.6 in depth of 
body; dorsal, 95; anal, T4; pectoral, 17; eaudal, 16; branchiostegals, 6. 

General shape of body as in Z/ippoglossus hippoglossus, the heaa 
more blunt and convex; eyes equal in size, on right side, and sepa- 
rated by a space 13 times the length of the upper eve; teeth large, in 
two rows on upper jaw, in a single row on sides of lower jaw and in 
double row in front; seales everywhere cycloid and covered by skin; 
at the posterior end of some of them a rough bony plate, which is 
easily detached; no supplementary scales. 

Origin of dorsal opposite front of pupil, its greatest height one-third 
of depth of body; length of pectoral equal to postorbital part of head; 
caudal somewhat concave; ventral reaching beyond front of anal. 

Color, olive brown with bright spots corresponding to the bony 
plates. 

This species differs from 77. A/ppoglossus in the construction of its 
scales and in having a smaller number of fin rays and gillrakers. 
Length of specimen described, E047 millimeters. Gehmidt.) 

It is known to us solely from Sehmidt’s account. It seems to replace 
the common halibut in the Sea of Okhotsk. 

(Gr&vOs, narrow; Aeris, scale). 


fe REINHARDTIUS Gill. 


Reinhardtius GILL, Cat. Fishes, East Coast N. A., 1861, p. 50 (hippoglossoides; no 
description). 

Platysomatichthys BLEEKER, Comptes Rendus, Ac. Sci. Amsterdam, XIII, 1862, 
p. 426 (pinguis=hippoglossoides). 

Reinhardtius Git, Proc. Ac. Nat. Sci. Phila., 1864, p. 218 (hippoglossoides). 

Eyes and color on right side. Body more or less elongate, com- 
pressed; head long and large; mouth large; maxillary reaching beyond 
eye; jaws with strong, unequal teeth, the upper with 2 series in front, 
these converging behind; lower jaw with a single series of strong, 
distant teeth; no teeth on vomer or palatines. Gillrakers few, short, 
stout,and rough. Fins rather low; caudal fin lunate. Lower pharyn- 
geal teeth in one row. Seales small, eycloid; lateral line witbout 
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anterior curve. Fin rays and vertebrae numerous, as in the halibut. 
Two species known, arctic fishes, in some degree intermediate between 
the true halibnt and Atheresthes. 

(Named for Prof. Johann Reinhardt, of the University of Copen- 
hagen, an able investigator of the fishes of Greenland). 


24. REINHARDTIUS MATSUURZE Jordan and Snyder. 


Hippoglossus grenlandicus IsiiikAwA and Marsu’tra, Prel. Cat., 1897, p. 25 
(Sagami Day). (Not of AUTHORS.) 

Reinhardtius qwatsuure JORDAN and Snyper, Journ. Coll. Sci. Imp. Univ., XV, 
1901, p. 309, pl. xvi, figs. 7, 8 (Sagami Day). 

Habitat. —Sagami Bay, probably in deep water. 

Head, 4i in length; depth, 23; dorsal, 96; anal, 69; scales, 117. 

Body dextral; interorbital width 3 in maxillary; a little less than 
longitudinal diameter of lower eye; cleft of mouth sime on both sides; 
lateral line single, not sharply curved anywhere, running obliquely 
downward to a point a little above middle of body and posterior to 
base of pectoral a distance equal to 2 times length of maxillary, then 
straight backward to end of eaudal fin, similar on. blind side; dorsal 
fin inserted just behind eye; anal inserted below 26th dorsal ray; dor- 
sal and anal extending an equal distance posteriorly; length of caudal 
peduncle 93 times in head; minute scales on interradial membrane of 
both dorsal and anal; length of pectoral equal to maxillary. 

Color plain brown. 

A stuffed specimen about 1$ feet long, No. 456, Imperial. Museum, 
Tokyo. Locality Misaki. This species is allied to Reinhardtius hip- 
poglossoides, the Greenland Halibut, differing in the larger scales and 
in other characters. No second specimen is known. 

(Named for Mr. K. Matsuura, curator of fishes in the Imperial 
University Museum at Tokyo.) 


15. ATHERESTHES Jordan and Gilbert. 
Atheresthes JonvAN and GiLgerr, Proe. U. S. Nat. Mus., 1880, p. 51 (stomias). 


Eyes and color on the right side. Body very long and slender, 
closely compressed, tapering into a long and slender caudal peduncle; 
head elongate, narrow; mouth extremely large, oblique; the long and 
narrow maxillary extending beyond the eye; cach jaw with 2 irregn- 
lar series of sharp, unequal, arrow-shaped teeth, some of them long 
and wide set, and others short and elose set, sharp; the long teeth 
freely depressible. Gill rakers numerous, long, slender, and stiff, 
strongly dentate within. Scales rather large, thin and readily decidu- 
ous, slightly ciliated, those on the blind side similar, smooth; lateral 
line without arch. Fins low and fragile; dorsal beginning over the 
eye, its anterior rays low, the posterior rays somewhat forked; no 
anal spine; pectorals and ventrals small, both of the latter lateral; 
caudal lunate. 


7 
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A genus of subarctic flounders, doubtless degenerate, rather than 
primitive In its traits, 
//np, the beard or spik — 
(afp, the beard or spike of an ear of corn; €o3i@, to eat; from 
the arrow-shaped teeth.) 
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FIG. 11.—ATHERESTHES EVERMANNI, 


25. ATHERESTHES EVERMANNI Jordan and Starks. 


Wiheresihes evermanni JoRbAN and Starks, Bull. U. S. Fish Commission, XXII, 
1902 (1904), p. 630, pl. v, fig. ! (Matsushima Bay). 
Iabitat.—Matsushima Bay, in deep water. 
Head, 3.3 in length; depth, 3: D. 114; A. 94; scales, 109; upper 
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eye, 4.75 in — snout from upper eye, ig maxillary, 159; —J— 
of eyed side, 2.1; of blind side, 3.25; upper Tone of candal, 1.75. 

Profile of snout on same curve with that behind eye; very slightly 
depressed above eye; eyes scareely reaching to upper profile, the 
lower one the more anterior; interorbital appearing rather flat and 
moderately broad, the bone, however, narrow and convex, its width 
less than half diameter of pupil; nostrils close together, the posterior 
of eyed side in a broad, short tube, anterior in a narrower, longer tube; 
anterior nostril of blind side with a long flap nearly a third as long as 
upper eve, broadening toward its tip and becoming conspicuously 
opaque white; snout with many pores scattered among the irregularly 
placed scales; mouth reaching to or very slightly past the vertical 
from posterior margin of lower eye; teeth long and slender and with 
lance-shaped points, in a single row on lower jaw, their length nneqnal; 
a double row of smaller teeth on side of upper jaw, the outer row the 
smaller; they grow larger anteriorly, become curved inward, fang- 
like and some of them depressible; gill rakers rather slender, .the 
longest a trifle less than half length of eye, their number 24-10; scales 
very finely ctenoid, the spinules short, fine, and numerous, only seen 
upon careful examination with a lens; many scales have only a few 
irregular spinules; others are entirely without them, appearing as if 
they had been rubbed off; head and body everywhere with numerous, 
small, eycloid supplementary scales crowded in; scales of blind side all 
eveloid; snout, mandible, maxillary, and interorbital with numerous 
small cycloid scales, those on latter extending out on eyeball to edge 
of iris; all fins rather closely covered with fine scales; lateral line 
slightly bending upward from opposite tip of pectoral. Pectoral of 
eyed side longer and more pointed than that of blind side; first ray of 
dorsal inserted above anterior margin of pupil; ventral short, scarcely 
reaching to front of anal. Caudal shallowly coneave on posterior 
outline. 

Color uniformly dark brown, witnout markings. 

This species differs from Atheresthes stomias, of the Alaskan fauna, 
in having only a single row of teeth on lower jaw, and the upper eye 
not reaching the upper profile. "The scales are more strongly ctenoid 
and the anterior nostril bears a long flap. 

The type and sole specimen is 270 em. in length; it is from station 
3112 in Matsushima Bay, and is numbered 51490, U.S. N. M. 

(Named for Dr. Barton Warren Evermann.) 


16. ALAZOPS Jordan and Starks. 


Alxops Jordan and Starks, Bull. U. S. Fish Com., XXII, 1902 (1904), p. 623 
(plinthus). 


This genus is allied to Zwezlopsetta. Body covered with large cte- 
noid scales which are somewhat eadneous; eyes and color on the right 
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side; lateral line simple, with a broad flat-topped arch in front; mouth 
moderate: teeth small in bands; gillrakers short and sharp. 
/ v 
(a, not; Aa:0s, left; wy, eye.) 











t 


Fic. J2.—AL.EOPS PLINTHUS. 





l 26. ALÆOPS PLINTHUS Jordan and Starks. 
Alæops plinthus JoRDAN and STARES, Bull. Ua Fib Com oA 11902 (1904), 
p- 623, pl. v, fig. 2 (Suruga Bay, Owari Bay). 


Habitat.—Southeast coast of Japan, in deep water. 
Head, 4 in length; depth, 2.4; D. 61; A. 53; scales, 65 (pores); 
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upper eye, 3 in head; snout from upper eye, 4.16; maxillary, 3.16; 
pectoral of eyed side, 2.25; ventral median; caudal rays, 1. 

Anterior body outline strongly arched above; orbital rim of upper 
eye protruding beyond rest of profile; snout a little produced, blunt; 
anterior nostril in rather broad, short tube, which does not reach to 
edge of preorbital: maxillary curved, reaching to below or very 
slightly past anterior rim of pupil of lower eye; teeth small, in a very 
narrow band on eyed side, growing wider anteriorly, somewhat 
smaller on premaxillary. On blind side the teeth on both jaws are in 
moderately wide bands. Eyes equal in size, the lower slightly more 
anterior, separated by a narrow naked ridge; vertical limb of pre- 
maxillary short; gillrakers short and rather sharp, the longest one- 
half to one-third diameter of pupil, 54- 10 in number: caudal pedunele 
very wide and flat, its length one-third of its width; scales large, 
rather finely but very evidently ctenoid on eyed side, cycloid on 
blind side; head on eyed side, anterior to posterior rim of pupil above, 
and posterior end of mandible below, without scales; lateral line 
turning abruptly upward at a sharp angle two-thirds the head’s length 
behind head, and forming a conspicuous flat-topped arch, as high as 
half length of head: dorsal beginning slightly on blind side, a little 
behind middle of eve, length of first ray contained 1.1 in upper eye, 
longest rays near posterior end of fin, the longest 2.95 in head; pec- 
torals equal in size; caudal broad and pointed behind; no lateral 
angles, the sides broadly rounded from tips of the long median rays 
to lateral edges of fin base. 

Color pinkish slaty-brown, usually mottled with black; 2 inconspicu- 
ous semiocellated spots, one near dorsal and one near anal base a head's 
length anterior to base of caudal; less conspicuous dark irregular spots 
along side above anal and below dorsal, one below arch of lateral 
line; a black spot on outer rays of caudal; all fins except ventral and 
pectoral of blind side irregularly spotted and mottled with black. The 
membrane has drawn away from the scales in our specimen leaving 
them light at base. 

The type is 155 nun. in entire length, taken at station 5708 in Suruga 
Bay. It is numbered 51406, U. 5. N. M. 

Others were taken in Surnga Bay and in Owari Bay. 

(7Aivéos, tile, from the color.) 


17. PLEURON TCH GY S Gina co: 


Pleuronichthys GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, p. 189 (eenosus). 
IHeteroprosopon BLEEKER, Comptes Rendus Acad. Amsterdam, XIII, 1862, p. 8 


(cornutus). 
Parophrys GüNTuER, Cat. Fishes, IV, 1862, p. 454; not of GIRARD. 


Eyes and color on the right side. Body deep; head short, with very 
short, blunt snout; mouth small, with several series of slender, acute 
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teeth, which are most developed on the blind side, and are often want- 
ing in one or both jaws on the colored side; no teeth on vomer or 
palatines; lips thick, with several lenethwise folds within which is 
a series of short fringes. Lower pharyngeals narrow, each with a 
double row of very small teeth. Gillrakers wide set, very short and 
weak. Lateral line nearly straight, with a dorsal branch in our species. 
Seales small, cycloid, nonimbricate, embedded. Dorsal fin anteriorly 
twisted from the dorsal ridge toward the blind side; anal fin preceded 
by a spine; caudal fin convex behind. Intestinal canal elongate. Her- 
bivorous species, feeding chiefly on algw. Pacific Ocean. 

The species of Pleuronichthys spawn in the spring and live in com- 
paratively deep water. The protruding eyes are both turned to the 
right side very early in specimens $ inch long. 

(wiEevpor, side; ZyP vs, fish.) 

27. PLEURONICHTHYS CORNUTUS (Schlegel). 
BIKIKAREI (FROG-FLOUNDER); MOCHIGAREI (RICE-CAKE-FLOUNDER); 
MITIGAREI (BOARD-FLOUNDER); OMIGAREI (FLOUNDER OF OMI). 
Platissa cornuta SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 179, pl. xe, fig. 1 
(Nagasaki).—BLEeKrEr, Verh. Bat. Gen., N XVI, Japan, p. 121. 

Heteroprosopon cornutus BLEEKER, Compt. Rend. Ac. Sci. Amst., 1862, Pleuron., 
p. 8 (Nagasaki). 

Parophrys cornuta GUNTUER, Cat. Fish, IV, 1862, p. 455 (copied); Shore 
Fishes, Challenger, 1880, p. 70 (Kobe).—Nauivs, Class. Cat., 1881, p. 110 
(Tokyo).—Isiikawa and Marsc'ü&Ra, Prel. Cat., 1897, p. 24 (Yeshigo).— 
OrUxP Journ. Bur. Fish, 1897, p. 7, pl. vin, p. 90 (Japan). 

Pleuronichthys cornutus STEINDACHNER, Reise Aurora, 1896, p. 217 (Kobe).— 


BAD Lpd 


JORDAN and EveRMANN, Fish. North Mid. Amer., LIT, 1898, p. 2657 (Japan ).— 
JORDAN and Snyper, Proc. U. S. Nat. Mus., XXIII, 1901, p. 769. (Yoko- 
hama); p. 900 (Hakodate, Tokyo).—Jorpan and Starks, Bull. U. S. Fish 
Comin., X X1I, 1902 (1904), p. 923 (Suruga Bay). 

Habitat. —Vntire coast of Japan. north to Hakodate. 

Head, from 4 to 42 in length without caudal; depth. 1$ to 14. 
Upper eye, 34 to 4 in head; snout to upper eye, 5; maxillary, 4$. 
Dorsal, 70 to 76; anal, 52 to 54. Seales, 80. 

Mouth very small; the maxillary reaching to below anterior margin 
of pupil. "Teeth in villiform bands, mostly on the blind side of mouth. 
Eyes large; opposite each other; separated by a sharp, naked ridge. 
A strong sharp spine, directed backward, on interorbital ridge oppo- 
site posterior margin of eyes; another, directed outward, and curved 
slightly backward, on anterior part of ridge, a little behind front of 
eyes; a short-pointed tubercle of bone directed forward at tip of 
snout; and a similar one directed outward in front of each eye. Gill- 
rakers scarcely developed; 4 or 5 small tubercles on lower part of arch. 

Scales small and embedded; not imbrieated anteriorly. Origin of 
dorsal on blind side at a point a little above the level of front of pre- 
maxillary, and opposite middle of upper eye. Longest dorsal rays 
equal to those of anal and contained 14 in head. Pectorals bluntly 
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pointed; that of eyed side 13 to 1# in head; that of blind side two- 
thirds as long as its mate and contained 24 in head. Ventral of blind 
side placed more anteriorly and farther from the ventral ridge of body 
than its mate. Caudal rounded. 

Color rather light gray, everywhere spotted with irregular, or more 
or less round spots of dark brown. These are sometimes very small 
and scattered, sometimes lighter in the center, or arranged in irregular 
rings, or sometimes large and narrowly separated. The edges of the 
vertical fins are dusky or dark brown on the blind side. A few speci- 
mens were colored and spotted on both sides and in these cases the 
front of the dorsal is usually not on the blind side, but is on a free lobe 
which overhangs the head; the upper eye is more on the dorsal outline 
of the head than in normal examples; the ventrals are usually more 
symmetrical; and the pectorals are both of the same length, these 
characters possibly indicating that the fish may swim on either side. 

We have numerous specimens from Kobe, Aomori, Hiroshima, 
Nagasaki, Hakodate, Onomichi, Wakanoura, Tsurnga, Tokyo, and 
Misaki. This species is one of the commonest of the small flounders 
of Japan. 

(cornutus, horned.) 


18. LEPIDOPSET I I 
Lepidopsetta Garu, Prov, Ac. Nat. Sci. Phila., 1864, p. 195 (umbrosus). 


Body robust; mouth small. Tecth stout, conical, little compressed, 
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FIG. 13.—LEPIDOPSETTA BILINEATA. 


bluntish, in one series, rather irregularly placed. Lateral line with a 
distinct arch in front and accessory dorsal branch; scales imbricated, 
rough ctenoid, smooth in the very young. A single species, abundant 
on the Pacific coasts. It is close to Limanda, from which the acces- 
sory branch of the lateral line alone separates it. 

(Aeris, scale; arta, tlounder.) 
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28. LEPIDOPSETTA BILINEATA (Ayres). 


Platessa bilineata Ayres, Proc. Ac. Nat. Sci. Cal., 1855, p. 40 (San Francisco). 

Platichthys umbrosus GiRARD, Proc. Ac. Nat. Sci. Phila., 1856, p. 136 (Puget 
Sound). 

Pleuronectes perarcuatus Corr, Proc. Ac. Nat. Sci. Phila., 1873, p. 30 (Unalaska). 

Pleuronectes umbrosus GÜNTHER, Cat., IV, 1862, p. 454. 

Pleuronectes bilineatus GÜNTHER, Cat., IV, 1862, p. 444.—Jorpan and GILBERT, 
Synopsis, p. 833, 1883. 

Lepidopsetta bilineata GirL, Proc. Ac. Nat. Sci. Phila., 1864, p. 195.— Lock1NGTON, 
Proc. U. S. Nat. Mus., 1879, p. 103; Rep. Coin. Fisheries, California, 1878-79, 
p. AN and GILBERT, Proc. U. S. Nat. Mus., 1880, p. 453; Proc. U.S. 
Nat. Mus., 1881, p. 68.—Bean, Proc. U. S. Nat. — , 1881, p. 241; Cat. Coll. 
Inno S Nat. Mus., 1883, p. 19; Proc. U. S. Nat. Mius., 1883, p. 393.—J OR- 
DAN, Nat. Hist. Aquat. Anim., 1884, »s, Review 
Flounders and Soles, 1889, p. 286.—Jorpan and Evermann, Bull. Fish North. 
Mid. Amer., ILI, 1898, p. 2643, pl. cccuxxvi, fig. 928 (Alaska, ete. ).—SCHM1DT, 
Poiss. Mar. Orient, 1904, p. 252 (Bay of Shogun, Shendagen, Japan, Mauka, 
Gensan, Atka). 








Habitat.—Bering Sea, south to Monterey and to Korea 

Head, 3j; depth, 21. D. 80; A. 60; teeth, 5:19; scales 85. Vor- 
tebre 114-29—40. Body, broadly ovate, thickish; mouth moderate, 
turned toward the left side; teeth stout, comical little compressed, 
bluntish, in one series, rather irregularly placed. Lower pharyngeals 
broad, with two rows of blunt teeth. Gillrakers few, very short, thick 
and weak, without teeth. Snout projecting; eves large, separated by 
a prominent ridge, which, like the cheeks and upper portion of oper- 
cle, is covered with rough stellate scales; lower eye advanced; operele, 
subopercle, and interopercle of left side scaly; preopercle naked. 
Seales rather small, mostly ctenoid, not closely imbricated, those on 
the blind side smooth; scales on cheeks and other parts of head very 
rough; scales of body smoother and less closely imbricated anteriorly, 
the degree of roughness variable, northern specimens (var. umbrosus) 
being roughest. Lateral line moderately arched anteriorly, with an 
accessory dorsal branch, which is less than one-half length of bead; 
height of arch less than one-third its length. Dorsal beginning over 
eye, its anterior rays low; caudal convex; anal preceded by a spine; a 
concealed spine behind ventrals; rays of dorsal and anal all. simple; 
dorsal and anal somewhat scaly; caudal three-fifths length of head; 
pectoral one-half head. Lower pharyngeals broad, each with two rows 
of blunt teeth. Yellowish brown, with numerous round, pale blotches. 
Pacitic coast of America and Northern Asia, Dering Strait to Mon- 
terey and to Sakhalin. This species is one of the commonest of the 
flounders of the Pacific coast, its abundance apparently increasing 
toward the northward. In Bering Sea it far outnumbers all other 
flounders. Schmidt records it from the Sea of Ochotsk and the Sea 
of Japan. 
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19. LIMANDA CGottscehe. 


Limanda Gorrrscug, Archiv für Naturgsch., 1855, p. 100 (limanda). 
Myzopsetta Gur, Proc. Ac. Nat. Sci. Phila., 1864, p. 217 (ferruginea). 
Limandella JonpAN and Srarks, new subgenus (yokohama). 


Teeth uniserial; lateral line with a distinct arch in front, and with- 
out accessory dorsal branch; scales more or less imbricated, rough 
etenoid in the typical species but eycloid in one of the Japanese species; 
vertebrz about 40. This genus is closely allied to Pseudopleuronectes, 
from which it ditfers only in the presence of an arch on the anterior 
part of the lateral line. 

Color of eyed side brownish; the blind side usually washed with 
rusty red or with yellow in life. i 

The genus may be divided into two groups in accordance with the 
dentition. In Limanda proper, the teeth are bluntish conical not close 
set, in an irregular row, which extends on the blind side of each jaw. 
In certain Japanese species (Lémandella) the teeth are broad, truncate, 
evenly set, restricted mainly to the blind side of each jaw. 


KEY TO SPECIES. 


a laMANDA.— Teeth conical, iu an irregular row extending on eyed side of jaws. 
b. Dorsal rays about 66; anal rays about 50. 
c. Seales about 80, those of blind side rough; snout not projeeting....«aspera, 29 
ce. Seales about 90, those of blind side smooth; snout produced. .proboscidea, 30 
bb. Dorsal rays about 60; anal about 45; scales about 70; a rough area behind eye; 
scales all cytloid 2... 2...22 25.22) gee o E M iridorum, 31 
aa. LIMANDELLA.—Teeth broad, truncate, close-set, confined chiefly to the blind side 
of each Jaw. 


d. Dorsal rays, 62; anal, 13; scales, 75 2e 22s En schrencki, 32 
dd. Dorsal rays, 65 to 75; anal rays, 50 to 55; scales, 75 to 80. 
e. Head with the snout slender and produced ................ angustirostris, 33 
ee. Head with the Snout not notably produced- 2222 eee yokohamza, 34 


29. LIMANDA ASPERA (Pallas). 


Pleuronectes asper Pauuas, Zoogr. Rosso-Asiat., III, 1811, p. 425 (east coast of 
Siberia ).— GUNTER, Cat., IV, 1862, p. 454. —STEINDACHNER, Pleuronectiden, 
ete., aus Decastris Day, 1870-1875.—JoRbAN and GiLBEerT, Synopsis, 1883, 
^ p. 855. 

Limanda aspera Bran, Proc. U. S. Nat. Mus., 1881, p. 242, Cat. Coll. Fish, U. $. 
Natfüfus., 1883, p: 20; Proc. à 2o Na Mus., 1883, p- 354; Hist. Aquat. Anim., 
1884, p. 184, pl. xtvii.—Jorpvan and Goss, Review Flounders and Soles, 1889, 
p. 288.—JorDAn and Evermann, Fish, North and Middle Amer., IH, 1898, p. 
2645, pl. ccctxxvu, fig. 930 (Alaska to Saghalin).—JonpAN and GILBERT, 
Rept. Fur Seal Exp., III, p.491 (Robben Reef, Petropaulski, ete. ).—ScHmipt, 
Pise. Mar. Orient, 1904, p. 233 (Mauka, Usta, Gulf of Aniva, Papou). 


Habitat. —Bering Sea and Okhotsk Sea 

Head, 34; depth, 2. D. 69; A. 53; scales, about 80. Form of 
Lepidopsetta bilineata. Teeth small almost conical, on both sides of 
the mouth; interorbital space narrow, scaly; opercle and preoperele 
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naked below; gillrakers very feeble; pharyngeals not very broad, 
their teeth bluntish, not paved; seales small, wide apart. partly 
embedded, each one with 1 to 4 spinules, which are almost erect; 
anterior scales with 3 to 4 of these spinules; posterior mostly with 1; 
seales of blind side smoother; only middle rays of dorsal and anal 
scaly; no accessory lateral line; anal spine present; twentieth anal ray 
and thirty-seventh dorsal ray longest; caudal, double truncate. Brown, 
nearly plain, the blind side with tinges of lemon yellow. Bering Sea, 
generally common, south to Vancouver Island and to the Okhotsk Sea. 
We have specimens from Petropaulski and Robben Reef, Bristol Bay, 
and Herendeen Day. 
(asper, rough.) 


30. LIMANDA PROBOSCIDEA Gilbert. 


Limanda proboscidea GILBERT, Rept. U. S. Fish Com. for 1893 (1896) p. 460, pl. 
xxxu (Bristol Day, Herendeen Day).—JonpaAN and GitBert, Rept. Fur Seal 
Expl, ILL, 1898, p. 491 (Bristol Bay, Herendeen Bay ).—Jorpban and EvEn-- 
MANN, Fish North and Mid. Amer., IH, 1808, p. 2645 (Bristol Bay, Heren- 
deen Buy).—Scumipt, Faune Mer Och. Jap., 1903, p. 19 (Okhotsk Sea) Pise. 
Mar Orient, 1904, p. 236 (Mauka, Ustil R., Lutogi, Moloro R. Okhotsk Sea). 

Habitat. —Bering Sea, Okhotsk Sea. 

Depth, 24 to 2$ in length; head, large, 3 to 31 in length in a speci- 
men 7 inches long. | D. 63 to 67; A. 47 to 49; scales. 86 to 95. 
hesembling L. ferruginea, but having fewer rays in dorsal and anal, 
larger seales and longer snout. Profile sharply angulated above front 
of upper eye, the snout convexly protruding; form varying from very 
slender to broadly elliptical, the 2 outlines equally curved; caudal 
peduncle short, widening backward, its least depth twice its length; 
mouth oblique, maxillary reaching beyond front of lower eye, 4 in 
head; teeth narrow, little compressed, in a single series on both sides 
of the jaw, extending farther back on the blind side; eyes on right 
side; lower eye well in advance of upper, the diameter of upper eye 
5$ to 6 in head, 1$ in snout; vertical from front of upper eye, falling 
midway between front of orbit and front of pupil of lower eye; inter- 
orbital space a very narrow, sharp ridge, naked in females, with a 
single series of ctenoid scales in males; gillrakers short, about equal 
to diameter of pupil, 13 or 14 in number, 9 or 10 on lower limb; scales 
loosely imbrieated, etenoid in males on colored side, smooth in females; 
blind side of both sexes smooth; head sealed on eyed side in males; the 
opercle, suboperele, interopercle, and preoperele mostly naked in 
females; head on blind side naked; rays of vertical fins with a single 
series of etenoid scales; dorsal fin beginning slightly behind front of 
upper eye, the first 3 rays usually higher and with membranes more 
deeply ineised than in those which follow; highest portions of both 
dorsal and anal fins behind the middle of the body; these fins about 
equal, their longest rays equal to the snout and eye; caudal two-thirds 
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head: pectorals short, one-third i head; ventrals reaching beyond front 
of anal, 34 in head; the usual small antrorse spine in front of anal fin. 
Color light grayish or brownish, thickly covered with small whitish 
spots; entire left side with margins of dorsal, caudal, and anal fins 
bright lemon yellow (as in Limanda ferruginea), vertical fins grayish, 
with an occasional dark-brown ray. Specimens deseribed Tẹ inches 
long. Bering Sea, Bristol Bay, IIerendeen Bay. 
(proboscideus, having a long snout or proboscis.) 
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Fig. 11.—LIMANDA IRIDORUM. 
31. LIMANDA IRIDORUM Jordan and Starks, new species. 


Habitat,—Seas of Hokkaido. 

Head, 3 to 34 in length to base of caudal; depth, 14 to 24. Kye, 6$ 
in head; maxillary, 4 to H; snout, 44 to 5. Dorsal, 57 to 63; anal, 
44 to 46. Pores of lateral line, 66 to 72. 

Upper outline of head very concave; the snout produced and turned 
upward; the backward extending processes from the premaxillaries 
forming a prominent projection on the upper edge of the snout. A 
vertical line drawn upward from the posterior edge of the lower eye 
cuts through the beginning of the posterior fourth of the upper eye. 
Interorbital space a very high, sharp, naked ridge; smooth between 
eyes, but becoming rough directly behind them and passing into a 
rather broad rugose area running above opercles to beginning of 
lateral line. A similar rough area following ridge of preopercle. A 
rough ridge, rather high anteriorly, running from snout to beginning 
of lateral line on blind side of head. Month rather large and oblique; 
the maxillary reaching to edge of lower orbital cavity. Mandible 
oblique and rather straight; its posterior end forming a prominent 
angle on ventral outline; its tip projecting beyond snout. Teeth 
rather sharp and irregular, in an uneven row on both sides of Jaws, 
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but extending farther around on blind side. Gillrakers pointed, the 
longest equal to half the diameter of lower eye; 11 developed on lower 
limb of arch. 

Scales every where cyeloid, embedded anteriorly and not imbricate, 
posteriorly they are slightly imbricate and not embedded. Height of 
lateral line curve equal to long diameter of upper eye; length of curve 
equal to half the length of head. 

Pectoral rather pointed, reaching past curve of lateral line; its 
length equal to half length of head. Originof dorsal slightly on blind 
side, opposite front of upper eye. Ventral of blind side a little ante- 
rior to that of eyed side. Caudal slightly rounded and angulated at 
tips of outer rays. 

Slate eolor, finely speekled, and spotted all over by small, brown, 
irregular marks; these especially conspieuous on the fins. 

This species somewhat resembles Z. proboscidea, but may be at once 
known by its larger eycloid scales. 

It is represented by six specimens from Mororan, Aomori, and 
Hakodate. 

The type is from Mororan, and is 25 cm. in length. It is numbered 
55644, U.S. N. M. 

A cotype is No. 9824, Stanford University. 

(eredorum of the iris; from Mororan, which means Iris-huts). 


32. LIMANDA SCHRENCKI Schmidt. 


Limanda schrencki Scamipt, Faune Mer. Okhotsk, Japan, 1903, p. 19 (Japan Sea, 
Okhotsk Sea), (name only); Pisc. Mar. Orient, 1904, p. 235 (Aneva, Mauka, 
Saghalin ). 

Hlabitat.—Japan Sea. 

Head, + to 44 in length; depth 2 to 24. Eye 54 to 6% in head. 
Dorsal 61 to 63; anal 47 to 49; scales 15 to (3. 

Eyes about equal in size; the lower are slightly the more anterior; 
interorbital space less than half the length of uppereye. Nostrils end- 
ing in tubes, the anterior are the longer. Lips thiek and fleshy; upper 
jaw with 19 to 15 teeth on blind side, none on colored side. except in one 
specimen, which has 9; lower jaw with 15 to 17 on blind side: 2 to 4 
on colored side. Two rows of blunt, flat teeth on lower pharyngeals: 
12 to 15 in each row. Lateral line rough, with a bony outgrowth. 
Whole head covered with etenoid scales, except between eyes and on 
cheek; nape with large seales. 

Color of fins and body dark brown, with yellow spots and 6 to 9 
black spots in life; often a black spot at tip of blind side of caudal. 
Japan Sea (Schmidt). Not seen by us. 

This species is nearest to Z. yokohamex, but has fewer fin rays; the 
eyes are smaller than in other species. 

(a personal name.) 

Proc. N. M. vol. xxxi—06——14 
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33. LIMANDA ANGUSTIROSTRIS Kitahara, new species. 


Habitat.— Shores of Hokkaido. 

Head, 24 to 41 in length to base of caudal; depth, 24. Upper eye, 
5 to 5$ in head; snout, 54 to 53; maxillary, 44 to t}. Dorsal, 63 to 
(4; anal, 52 to 55. Pores in lateral line, 74 to 78. 

Head rather slender, the snout produced, forming a conspicuously 
concavity in ontline above upper eye. Upper eye a little posterior to 
lower. Interorbital space, a high, sharp. naked ridge. Maxillary 
reaching to anterior edge of lower eye, a little past front of orbital 
cavity. Twenty-two to 24 teeth on blind side of lower jaw, 5 or 6 on 
the other side; 19 to 22 on blind side of upper jaw, none on the other. 
Gillrakers short, flat, and pointed, 6 on lower limb of arch. 

Dorsal beginning above middle of upper eye or sometimes a little 
in front of middle. Pectoral pointed; its length 1# to 12 in head; its 
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Fig. 15.—LIMANDA ANGUSTIROSTRIS. 


tip reaching to, or a little past, angle of lateral line. Caudal very 
slightly convex, angulated at tips of outer rays. 

Scales large, embedded, and not imibrieated; 13 to 15 seales between 
middle of lateral line curve and back; 21 to 24 between angle of lat- 
eral line and anal. In L. yokohama there are from 22 to 25 scales in 
the same place on back, and from 30 to 36 on lower part of sides. 
Scales everywhere eyeloid. exeept on posterior half of eyed side ot 
body. Height of curve of lateral line equal to length of upper orbital 
cavity: length of eurve contained 14 to 14 in head. 

Color uniform slaty brown, without definite markings. "The unpaired 
fins lighter; no color on blind side. 

This species differs from Limanda yokohame in having the snout 
more pointed, the head more slender, the teeth smaller, the interorbital 
space sharper, higher and naked, the scales farther apart, more em- 
bedded, and fewer of them counting transversely. The ridge running 
from upper eye to lateral line is more rugose. 


a 
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We have « elg ht s specimens taken at Momo. The type i is 28 em. in 
length and is numbered 55645, U.S. N.M. Cotypes are No. 982 
Stanford University. 

Mr. T. Kitahara of the Imperial Fisheries Bureau, sends us a man- 
useript description of this species, from a specimen from Aomori. 
We adopt the specifie name chosen by him in place of the one we had 
devised. 

(angustus, narrow; rostrum, snout.) 


34. LIMANDA YOKOHAMZE (Günther). 


AKAGAREI (RED-FLOUNDER,; AMATE OR YAMATE (FLOUNDER), 


Pleuronectes yokohamw GÜxTuER, Shore Fishes Challenger, 1880, p. 69. (Inland 
Mea of Japan, Yokohama).—Oraki, Journ. Bur. Fish., 1897, p. 6, pl. vi, 
fig. 4 

Limanda yokoham: JORDAN and SNYDER, Proc. U. S. Nat. Mus., XXIII, p. 379, 
1900 (Tokyo, Hakodate); Cheek List, 1901, p. 121 (Yokohama). 

Pleuronectes japonicus HERZENSTEIN, Bull. Ac. Sci. Petersb., 1894, p. 130 ( Hako- 
date, Vladivostok). (Not Pleuronectes japonicus Houttuyn.) 

Limanda japonica Scumipt, Faune Mer. Jap. Oel., 1905, p. 19 (Japan Sea); Pisc. 
Mar. Orient, 1904, p. 234 ( Mayka, Hakodate, Vladivostok). 

Limanda herzensteini JORDAN and Snyper, Proc. U. S. Nat. Mus., XXIII, p. 746, 
1901, after Herzenstein.—JonpANand Starks, Bull. U. S. Fish. Comm., XXII, 
1904, p. 623 (Matsushima Bay, scales 84 (88 pores); Tsuruga, Matsushima, 
Hakodate, Aomori, scales 80 to 85). 

Habitat.—AM shores of Japan, north to Vladivostok, south to 
Obama. | 

Head, 44 to 42 in length to base of candal; depth, 25 to 25. Upper 
eye, 53 in head; snout, 6; maxillary, +. Dorsal, 65 to 10; anal, 50 to 
59. Pores in lateral line, T7 to S0. 

Head rather small, a depression above upper eye at beginning of 
dorsal. Snout short, slightly produced but not so much as in Z. 
angustirostris. Upper eye a little posterior to lower.  Interorbital 
space not very high, slightly convex and covered with small etenoid 
scales, its width equal to one-third of long diameter of upper eye. 
Maxillary reaching a little past front of lower eye. Fifteen or 16 
teeth on left side of lower jaw. 4 or 5 on right side; 14 on left side of 
upper jaw, none on right side. 

Dorsal beginning over anterior third of upper eye. Pectoral of 
right side from 13 to 12 in head, that of left side from 2 to 2$ in head. 
Caudal convex, slightly angulated at tips of outer rays. Seales of 
blind side cyeloid, those of eyed side usually strongly ctenoid, some- 
tines cycloid on anterior part of back and cheek. 

Color of eyed side uniform dark brown. or indistinctly blotched with 
lighter brown. Caudal usually colorless on blind side, but sometimes 
irregularly placed, and more or less conspicuous even on the blind 
side. In some these spots are very distinct. in others wholly obsolete. 
Blind side in life washed with rusty red. 
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This is one of the most abundant of Jupanese shore flounders, being 
everywhere common. 

We have numerous specimens from Mororan, Hakodate, Aomori, 
Tsuruga, Onomichi, Yokohama, Tokyo, and Kobe. We have also a 
photograph of a specimen from Uzen in Echigo. Mr. Kitahara 
records it, in letter, from Obama in Kiusiu. The species is unusually 
variable. 

(From Yokohama; yoko, flat; “ama, beach.) 


20. VERASQUA Jordan and Starks. 


Veraequa JoRDAN and Starks, Bull. U. S. Fish Comm., XX, 1904, p. 628 (achne). 


Allied to Mierostomus and to Lonenda. 

Body rather elongate, covered with very fine eycloid seales; lateral 
line with a small arch in front, without accessory dorsal branch; 
mouth small and with about 7 large blunt teeth in a single row on 
blind side; eyes elose together, separated by a high naked ridge which 
is continued backward; eillrakers very small, not numerous; no anal 
spine; caudal rounded; eyes and color on right side. 


35. VERZEQUA ACHNE Jordan and Starks. 


Ver:zqua achne Jordan and Starks, Bull. U. S. Fish Comm., XXII, 1904, p. 625, 
pl. vii, fig. 1 (Matsushima Bay). 

Habitat. — Matsushima Bay in deep water. 

Head, 4.33 in length; depth, 2.87; D. 85; A. 69; scales, 135; upper 
eve, 3.16 in head; snout from upper eye, £; pectoral, 2; ventral, 4; 
highest dorsal rays, 2; caudal, 1.1. 

Form rather slender, the outlines forming low even curves; anterior 
upper outline of head unbroken and continuous with body curve; 
mouth very small, the maxillary reaching a little past front of lower 
eye but scareely to edge of pupil: 7 large and very blunt teeth, set in 
a single row on blind side only; eyes narrowly separated by a high 
naked ridge, the lower the more anterior; interorbital ridge continued 
backward and upward alone lower margin of upper eye, forming a 
high, couspieuous, smooth ridge; a slight angle on lower edge where 
it turns upward, but no tubercles developed; nostrils close together, 
in short broad tubes, anterior reaching to edge of preorbital; gill slit 
stopping at upper edge of pectoral; gillrakers very small—s on lower 
limb of arch. Seales very fine, everywhere cycloid; very small non- 
imbrieated scales present on dorsal and anal nearly to tips of rays 
except on the brown streak behind each ray; caudal thickly covered 
with similar scales; scales on pectoral rays only; on base of ventral only 
on both rays and membrane; small imbedded scales on snout; lateral line 
perfectly straight and horizontal to tip of pectoral, where it turns up 
and forms a low hut conspicuous arch, the cord of its curve 3 times its 
height. Dorsal beginning slightly on blind side above middle of eye; 
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low anteriorly, gradually growing higher to beginning of its last third 
or fourth, where it reaches its greatest height; pectorals rounded, that 
of eyed side, in our specimen, very slightly longer than that of blind 


FIG. 16.—V ER.EQUA ACHNE, 





side; ventral short and rather broad, the second ray longest, making 
the fin pointed; caudal broadly rounded. 

Color slaty brown, mottled with darker brown blended into the 
ground color; a brown streak behind and partly on each dorsal and 
anal ray; caudal uniform dark brown; pectoral with dark brown 
membrane. 
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A single specimen, the type, dredeed at station 3772 2, Matsui UM 
Bay, in 79 fathoms. It is 18 cm. in length, and is mhed 51447 
U.S. NM. 

(Ay r5, a whiff of foam.) 


94. DEXISTES Jordan and Starks. 


Dexistes JoRDAN and Starks, Bull. U. S. Fish Com., XXII, 1904, p. 624 (rikuzenius). 


This genus differs from /’seudopleuronectes in having large scales, 
and the large eyes narrowly separated by a high, sharp, naked inter- 
orbital ridge. Eyeball sealy above. Eyes and color on the right side. 

Body fragile. 


(SeSios, right handed.) 


36. DEXISTES RIKUZENIUS Jordan and Starks. 
Dexistes rikuzenius JORDAN and Srarks, Bull. U. S. Fish Com., XXII, 1904, p. 
624, pl. vi, fiv. 1 (Matsushima Bay, Suruga Bay). 

Habitat. -Shores of eastern Japan i in k waters. 

lead, — in length: depth, 2.75; D. 73; A. 59; seales 64 (pores); 
up eve, 3.1 in head; snout from upper eye, 4.53; maxillary of eyed 
side 32Sa. of blind side, 3; pectoral of eyed side, 2; of blind side, 3; 
ventral, 3.1; highest dorsal rays) 2.9; median Wwa door 

Body moderately narrow; anterior dorsal curve slightly broken by 
the raised orbital rim; snout blunt, lower jaw projecting, and with a 
knob developed at symphysis below tip: eves large, upper slightly the 
larger and placed farther back; narrowly separated by à high sharp, 
naked ridge; mouth much larger on blind side; maxillary of eved side 
reaching to opposite anterior edge of pupil; teeth blunt and not very 
even or closely set, in one moderately straight row except on blind 
side of lower jaw, where three or four are 1rregularly placed We 
the row; gillrakers short and triangular, 7 on lower limb of arch, 
developed and 2 rudimentary ones on upper limb; seales large 
ctenoid on eyed side, cyeloid on blind side; spinules on scales very 
slender, sharp, and numerous; a few scales on anterior part of inter- 
orbital where it widens on snout; uppereye witha patch of ctenoid scales, 
each with two or three spinules; a row of small scales running out on 
each fin ray; lateral line without an arch. a branch of it curves down 
behind eves and around lower edge of lower eye; dorsal beginning 
above middle of eye; pectoral of eyed side longer and more pointed 
than that of blind side; ventrals equal in length, the last rays the 
longest; median caudal rays produced. upper edge obliquely truncate, 
lower slightly concave. 

Color brown, with a few irregular inconspicuous dark brown spots, 
one on lateral line at beginning of its posterior two-fifths, one near 
base of caudal, one. below middle of lateral line, one near top of pec- 
toral; small ones show little color except a few huevo spots, the one on 
lateral line the most conspicuous. 
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99. ARAIAS Jordan and Starks. 


- 


Araias JonpAN and Starks, Bull. U.S. Fish Com., XXII, 1904, p. 624 (ariommus). 
This genus is also a degenerate ally of Pseudopleuronectes. It is 
very close to Deristes, the only tangible character of importance being 
the naked eyeball. The eyeballs are scaly above in Dexistes. The 
body is still more fragile than in Dewestes, and the scales are thinner. 
(eas, thin.) 


37. ARAIAS ARIOMMUS Jordan and Starks. 


Araias ariommus JORDAN and Srarks, Bull. U. S. Fish Com., XXII, 1904, p. 624, 
pl. v1, fig. 2 (Matsushima Bay). 

Habitat. — Matsushima Bay in deep water. 

Head, 3.8 in length; depth, 9.6; D. 71 to 74; A. 57 to 60; scale, 60; 
upper eve, 2.5 in head; snout from upper eye, 4.33; maxillary, 3.75; 
pectoral of eyed side, 1.87; of blind side, 2.75; caudal, 1.16. 

Rim of upper orbit very slightly protruding above rest of upper pro- 
file; eyes separated by a narrow sharp ridge; anterior rim of lower eye 
scarcely or very slightly anterior to that of upper, posterior rim ante- 
rior to that of upper (to a greater degree in the type than in coty pe); 
mouth very small, considerably larger on blind side, the maxillary 
reaching to just below anterior edge of orbit; teeth blunt, set in a 
single, very irregular row, those of lower jaw projecting around on 
eyed side farther than those of premaxillary; gillrakers short and tri- 
angular, 3+7 on first arch; dorsal beginning above middle of upper 
eve; pectoral of eyed side a little longer and not so bluntly rounded 
as that of blind side: caudal doubly truncate, median rays the longer; 
lateral line not arched, gradually eurved up anteriorly; scales cyeloid, 
with oceasionally a ctenoid scale with long irregular spinules (as the 
spinules are easily broken, leaving no trace, it appears probable that 
the scales may have all been ctenoid); a few small scales running out 
on fin rays. 

Color light pinkish brown, without definite markings; dorsal, anal, 
and caudal with very faint wavy cross marks. 

Two specimens taken in Matsushima Bay, at stations 3770 and 3113. 
The type is the larger, and is 12 em. in length. It is Cat. No. 51417, 
U.S.N.M. The other from station 3113 is No. 8386, Stanford Uni- 
versity. 

(epi, large; Opie, eye.) 


23. PLEURONEGTIESU tem Enc us 


Pleuronectes ARgrEDI, Genera, ete., in part, 1738, p. 16. 

Pleuronectes LiNNEUS, Syst. Nat., 10th ed., 1758, p. 268 (platessa); included all 
known Pleuron®tide. 

Platessa Cuvier, Règne Animal, 1st ed., II, 1817, p. 220 (platessa). 

Pleuronectes Swainson, Nat. Hist. Class’n Anim., IT, 1839, p. 302 (platessa). 

Pleuronectes BLEEK ER, Comptes Rendus Acad. Amsterd., XII, 1862 (platessa); and 
of most recent authors. 


— 
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Body oblong, with firm flesh. Mouth small, teeth uniserial, incisor- 
like, compressed, forming a continuous cutting edge. Lateral line 
straightish, without arch or accessory dorsal branch. Seales imper- 
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FIG. 18.—ARAIAS ARIOMMUS. 


fectly imbricated, chiefly cycloid in both sexes; lower pharyngeals 
small and narrow, separate. each with one or two rows of small bluntish 
teeth. No stellate scales along bases of dorsal and anal. A row of 
bony tubercles behind eye. Species mostly European, valued as food, 
typified by the common Plaice, /Veuronectes platessa. 

. (mAevpov, side; v7KTNS, swimmer.) 
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38. PLEURONECTES QUADRITUBERCULATUS Pallas. 


Pleuronectes quadrituberculatus PaLLas, Zoogr. hosso-Asiat., III, 1811, p. 428 
(sea between Kamchatka and Alaska). — DEAN, Proc. U.S. Nat. Mus., 1881, 
p. 241.—JoRpas and GILBERT, Synopsis, 1883, p. 856; Fur Seal Expl., III, 1898, 
p. 191 (Robben I, Avatcha Bay).—Jorpan and EvERMANN, Fish North Mid. 
Amer., ITI, 1898, p. 2648 (Bering Sea; Robben I, ete.).—Scnmrpt, Pisc. Mar. 
Orient, 1904, p. 239 (Gulf of Aneiva, Gulf of Sakhalin, Popora). 
Parophrys quadrituberculatus GUxTU ER, Cat., LV., 1862, p. 456. 
Platessa quadrituberculata JORDAN and Goss, Review Flounders and Soles, 1889, 
112292 
Pleuronectes pallasii STEINDACHNER, Ichth. Beitr., VIII, 1879, p. 45 (Kamchatka). 
Habitat. —DBering Sea, Japan Sea, south to Southern Sakhalin. 
Head, 33; depth, 2. D. 68; A. 50; scales, 75. Mouth very small, 
with small, incisor-like teeth, rounded at tip. Eyes separated by a 
narrow ridge; about 5 small, prominent, conical, obtuse, bony tubercles 
in a row above the opercle, continuous with the direction of the lat- 
eral line, which is straight, without accessory dorsal branch; tubercle 
above opercle largest. Scales small, cycloid in all specimens exam- 
ined. Anal spine present. Grayish, mottled with paler and with 
round black spots; fins very dark. Bering Sea on both coasts, south 
to Kodiak and Okhotsk Sea. Our speciniens from Avatcha Bay, 
Bristol Bay, Herendeen Bay, Chernofsky Harbor, Grantley Harbor, 
Chignik Bay, and Robben Island. The above description from a small 
specimen (Cat. No. 28025, U. S. N. M.) collected by Mr. W. J. Fisher at 
Kodiak. The species proves to be a true Pleuronectes, having the 
lower pharyngeals narrow, separate, with 2 rows of bluntish teeth. 
(guadrituberculatus, having four tubercles.) 


24. IOVI S E; PEA Gill. 


Liopsetta GILL, Proc. Ac. Nat. Sei. Phila., 1864, p. 217 (glaber); females. 
Euchalarodus Gitt, Proc. Ac. Nat. Sei. Phila., 1864, p. 222 (putnami); males. 
Teeth chietly uniserial, incisor-like; seales imperfectly imbricated, 
rough etenoid in the male, more or less eycloid in the female (fin rays 
scaly in the male, naked in the female); lower pharyngeals very large, 
more or less united in the adult, their surface somewhat concave, with 
teeth in 5 or 6 rows, large, blunt, close set; lateral line without arch 
or dorsal branch. This genus comprises several species of small floun- 
ders of the Arctic seas. The genus is distinguished by the large, half- 
united pharyngeals, as also by the peculiar squamation, the scales in 
the males being very rough, in the females smooth. This difference 
has given rise to the nominal genus Zwehalarodus, based on the males, 
while Z/opseff« was based on the smoother females, which were erro- 
neously supposed to be scaleless. 
(Agios, smooth; pirra, flounder.) 
KEY TO SPECIES. 


a. Dorsal rays 59 to 62; anal 45 to 46; scales 80, dark brown. the fins barred .obscura. 39 
aa. Dorsal rays 58; anal rays 38; scales 70; brown, the fins barred. . .piunifasciata. 40 
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39. LIOPSETTA OBSCURA (Herzenstein). 


Pleuronectes obscurus. YHIgRZENSTEIN, Mélanges Biologiques, 1890, p. 127 (Che- 
mulpo, Vladivostok). 

Liopsetta obscura JORDAN and GILBERT, Rep. Fur Seal Invest., 111, 1898, p. 492 
(Iturup).—Jorpan and Evermann, Fish North Mid. Amer., III, p. 2657 
(Iturup).—Jorpan and Snyper, Proc. U.S. Nat. Mus., XXIII, 1900, p. 379 
(Iturup).—Scumipt, Pise. Mar. Orient., 1904, p. 244 (Vladivostok, Mayka, 
Chemulpo). 

Hab/tat.— Okhotsk Sea, south to Kuril Islands. 

Dorsal rays, 59 to 62; anal, 45 to 46; tubes, 79. Head, 3%; depth, 

1: seales in males everywhere strongly etenold, smooth in females; 
interorbital space covered with very fine scales, not naked; curve of 
the lateral line marked, its cord contained 5 times in the straight por- 
tion; the pectoral of colored side 12 head, the caudal 14, the ventral 
+ head, and the highest dorsal ray 12. Lower pharyngeals short 
and broad, the two closely appressed but united in our specimens, 
27 and 29 em. long. The teeth are large and very blunt, like cobble 
stones, and are arranged in 1 row along the onter edge, a row of 
larger teeth along the inner edge, and a short row along the pos- 
terior edge of the triangle. Color ou eyed side uniform dark brown 
on body aud fins, the extreme tips of the fin rays white; on blind side 
yellowish white, with a few irregular scattered dark spots; dorsal and 
anal yellowish at base, becoming more or less mottled with dusky on 
distal half, the fins marked with broad dark bars parallel with the 
rays, about T on the anal tin, 10 or 11 on the dorsal; caudal light on 
basal half more or less blotched with darker, becoming black poste- 
riorly. The young from 9 to 15 em. long have the scales perfectly 
smooth, but in other respects they agree perfectly with the adult 
males, except in their more varied coloration; head aud body brown- 
ish, profusely spotted in coarser or finer pattern with light gray: also 
with a few scattered. black spots edged with gray; markings on the 
fins as described for adults. Sea of Okhotsk. Our specimens from 
Shana Bay, Iturup Island, one of the Kurils, originally described from 
Vladivostok. 

(obscurus, dark.) 


40. LIOPSETTA PINNIFASCIATA (Kner). 


Pleuronectes pinnifasciatus Kner, in Steindachner, Ueber einige Pleuronectiden, 
ete., aus Decastris Bay, 1870, p. 422, pl. 1, fig. 1 (Decastris Bay, mouth of 
Amur River).—JoRbaN and Goss, Review Flounders and Soles, 1889, p. 290— 
JORDAN and Evermann, Fish North Mid. Amer., EHI, 1898, p. 2649. 

Liopsetta. pinnifasciata Scumipr, Fauna Mer. Okhot. Japan, 1903, p. 19 (Okhotsk 
Sea); Mar. Orient, 1904, p. 245 (mouth of Amur, Lintog, Busse Bay, ete. ). 


Habitat. —Japan Sea, from Amur River to Kamchatka. 
Head, 34 in body; depth, 24. D. 58; A. 38; scales, 10; eve, 5$ In 
head; the highest anal ray, 2: pectoral, 2; caudal, 4$ in body. Body 
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subelliptical, the snout rather pointed and not forming an angle above 
eye; mouth rather small, maxillary reaching scarcely to the middle of 
the lower eye; interorbital space rather broad, one-half width of eye; 
a rather prominent rugose ridge above opercle, with a smaller similar 
ridge behind it; both sides of jaws with teeth, those on blind side 
stronger; origin of dorsal over middle of upper eye. Color brown, 
with vague dusky spots; 6 or 7 blackish vertical bars on dorsal and 
anal; similar lenethwise blotches on caudal. Okhotsk Sea, east to 
Kamehatka (Steindachner.) Not seen by us. 

Schmidt refers the species to L/opsetta, to which it probably belongs. 
(pinna, tins fasciatus, banded). 


25. PLATICHTEIYS Girard. ~ 
Platichthys Girarn, Proc. Ac. Nat. Sci. Phila, 1854, p. 136 (rugosus=stellatus). 


Body very robust, broad, not greatly compressed. Mouth small; 
teeth chiefly uniserial, incisor-like. Scales all in both sexes and on 
both sides of body reduced to coarse seattered stellate tubercles, which 
are not imbricated; similar tubercles between bases of dorsal and anal 
rays; lateral line without scales, with no anterior arch or accessory 
lateral line; lower pharyngeals broad, each with 3 rows of blunt coarse 
teeth. A single species, the largest of the small-mouthed flonnders, 
and distinguished from related forms chiefly by the development of 
coarse stellate tubercles instead of scales. 

(zAar vs, flat; ZU Us, fish.) 


41. PLATICHTHYS STELLATUS (Pallas). 
TAKANOHAGAREI (HAWK'S CREST FLOUNDER); NUMAGAREI (SWAMP FLOUNDER), 


Pleuronectes stellatus PALLAs, Zoographia Rosso-Asiatica, Il, 1811, p. 416 (Kam- 
chatka, Aleutian, and Kuril Islands).—(GNrTHER, Cat., LV, 1862, p. 443.— 
STEINDACHNER, Pleur. von Decastris Day, 1870, p. 1.—JorDAN and GILBERT, 
Proc. U. S. Nat. Mus., III, 1880, p. 453; IV, 1881, p. 68.—Bean, Proc. U.S. 
Nat. Mus., IV, 1881, p. 420.—Jorpan and GILBERT, Synopsis, 1883, p. 895.— 
Bean, Proc. U. S. Nat. Mis., V1, 1883, p. 353; Cat. Coll. Fish., U. S. Nam 
Mus., 1883, p. 20.—JorbDAN, Nat. Hist. Aquat. Anim., 1884, p. 184, pl. x1vi.— 
OrAKi, Journ. Bureau Fish, 1897, p. 7, pl. vi, fig. 6 (Northern Japan).— 
IsuriKAWA and Matsu'tra, Prel. Cat., p. 25 (Hokkaido). 

Platessa stellata Dg Kay, N. Y. Fauna, Fishes, 1842, p. 301.—Srorer, Synopsis, 
1846, p. 478. 

Platichthys stellatus LockiNGTON, Rep. Com. Fish. Cal., 1878-79, p. 43; Proc. 
U. S. Nat. Mus., 1879, p. 91.—Jorpan and Goss, Review Flounders and 
Soles, 1889, p. 296.—JorDAN and Evermann, Fish. North. Mid. Am., 1898, 
1I, p. 2652 (Robben I., Saghalin, Alaska, California, ete.).—JonpAN and 
GinpErt, Fur Seal Explr., 11I, 1898, p. 492 (Alaska, ete.).—JoRbAN and 
SNYDER, Proc. U. S. Nat. Mus., XXIII, 1900, p. 379 (Robben I).—Scnminrt, 
Faune Pise. Mar. Orient, 1904, p. 240 (Japan Sea; Ochotsk Sea; Vladivostok; 
Mayka; Makhodka; Arakul; Shumanshin; Amur River; Petropaulsky; 
Hakodate; Saghalin). 

Platichthys rugosus Girard, Proe. Ac. Nat. Sci. Phila., 1854, pp. 139, 155 (San 
Francisco; Presidio; Petaluma).—Girarp, U. S. Pac. R. R. Surv., X, Fishes, 
1858, p. 148. 


, 
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Habitat. —North Pacific on both coasts, south to Tokyo and to San 
Luis Obispo. 

Head, 3$; depth, 2. D. 58: A. 42. Vertebrw, 34. Body, broad 
and short, the snout forming a slight angle with the profile; lower juw 
projecting; interocular spaee rather broad, with very rather rough 
scales; large rough scales at base of dorsal and anal rays and on sides 
of head; similar but smaller scales scattered over the body; lateral line 
smooth; fins without scales; a cluster of bony prominences above 
opercle. Teeth incisor-like, truncate, rather broad, 2+5. Lower 
pharyngeals broad, with coarse paved teeth. Dark brown or nearly 
black, with lighter markings; fins reddish brown; dorsal and anal with 
4 or 5 vertical black bands: caudal with 3 or 4 black longitudinal 





Fig. 19.—PLATICUTHYS STELLATUS. 


bands. Pacific coast of America, from Point Concepcion to the Arctic 
Ocean and south to northern Japan. This is one of the largest of the 
American flounders, reaching a weight of 15 to 20 pounds. Of the 
small-mouthed flounders it is much the largest species known. [t is 
an abundant species. constituting half the total catch of flounders on 
the Pacific coast of America, and it is equally abundant in Bering Sea. 
It lives in shallow water and sometimes ascends the larger rivers. It 
is one of the most widely distributed of all the flounders, its range 
extending from San Luis Obispo, California, to the mouth of the 
Anderson and Colville rivers on the Arctic coast, and to Port Clarence. 
thence across to Japan, whence we have specimens from Mororau, 
Hakodate, Aomori, Same, Matsushima. and Tokyo. We have also 
specimens from Petropaulski, Bering. Medni, and Robben islands. 
Also seen from Bristol Bay and Saghalon. It is a coarse fish, not 
valued as food, either in Japan or America. 
(stellatus, starred.) 
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26. KAREIUS Jordan and oun er. 


Kareius JonbaAN and Snyper, Proc. U. S. Nat. Müs., XXIII, 1900, [eas 
( seutifer —bicoloratus). 

This genus is allied to Pleuronectes and Leopsetta, differing in the 
sealeless body, the adult having two or three irregular bony or warty 
areas on the eyed side. ‘Teeth even, in one row. 

(karei, flounder in Japanese.) 


42. KAREIUS BICOLORATUS (Basilewsky). 


ISHIGAREI (ROCK FLOUNDER); MAKOGAREI (MAKO FLOUNDER); YANAGIMUSHIGAREI 
(WILLOW WORM FLOUNDER), 


Platessa bicoloratus Bastbewsky, Nom. Mem. Soc. Moscow, X, 1855, p. 260 
(Shantung). 

Pleuronectes bicoloratus HgnzENSTEIN, Bull. Ac. Sci. Petersb., 1890, p. 133. 

Kareütus bicoloratus JORDAN and Snyper, Proc. U. S. Nat. Mos., 1901, p. 769 
(Yokohama).—Scumipt, Pise. Mar. Orient, 1904, p. 243 (Gensan, Hako- 
date, Manchuria). 

Pleuronectes scutifer STEINDACHNER, Ritzber. Akad. Wiss. Wien, XXI, p. 628, pl. i 
(Chifu).-—OrAK1, Journ. Dur. Fish, 1897, VII, pl. vi, fig. 5 (Japan). 

Kareius scutifer JORDAN and SnyveER, Proc. U. S. Nat. Mus, XXIII, 1901, p. 379 
(Tokyo); Check List, 1901, p. 122 (Hakodate, Yokohama). 

Habitat.-—Coasts of Japan, south to Tokyo, also in northern China. 

Head, 34 inches in length to base of caudal; depth, 92. Eye, 53 in 
head; maxillary, 4; snout, 5; dorsal, 69; anal, 50. 

Body moderately slender, the npper anterior outline concave oppo- 
site front of eye, and the snout somewhat produced, but without an 
abrupt sharp noteh. Upper eye slightly more posterior than lower. 
Interorbital space flat, rather narrow, and not elevated; its entire 
width two-thirds of diameter of pupil, bone only one-third. Mouth 
arched; maxillary reaching to below anterior edge of pupil of lower 
eye. "Teeth compressed and set in a single, even, row on both sides of 
jaws; the row on eyed side not so long as that on blind side. Gull 
rakers short and pointed; 4 or 5 on lower limb of arch. Origin of 
dorsal above anterior edge of upper eye or sliphtly posterior to edge. 
Pectoral of eyed side usually somewhat pointed at ends of upper rays; 
its length contained 14 in head. Pectoral of blind side rounded, its 
length 22 in head. Ventrals reaching to front of anal, that of blind 
side slightly the more anterior. Caudal truncate or very slightly 
convex. | 

A row of contiguous, rough plates between lateral line and outline 
of back, following the contour of the latter and running back to a 
little past middle of entire length. A shorter row of smaller plates, 
which are not in a contiguous row, but irregularly separated, is on 
lower part of side; its length considerably shorter than that of head. 
A row of narrow plates follows lateral line immediately above and 
below: the rows not at all continuous, but separated (sometimes 


a 
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widely) at irregular intervals, and when separated the interval is tilled 
by a dermal channel. One or two plates on base of pectoral and often 
one or two a short distance below and behind base. A few plates on 
each edge of caudal pedunele. Plates irregularly scattered over oper- 
cle and preopercle, an area just behind eyes, and sometimes on inter- 
orbital space, covered by thin skin, and apparently the roughened 
bones of the cranium. The skin otherwise smooth and naked. 

Specimens up to 9 em. in length are entirely smooth. In specimens 
from 10 to 12 em. long the ridge running back from the interorbital 
space is hecoming rough. Specimens from 14 to 16 em. long have the 
row of rough plates on the back well developed. but not so couspicu- 
ous as in the adult; the row on lower part of sides and the rows 
along lateral line appearing. In one specimen 22 em. long the ventral 
and lateral series have not developed. Apparently the last plates to 
appear are those on base of pectoral and on preopercle, though occa- 
sionally they are slightly developed in specimens 15 cm. long. Al of 
the plates become more elevated and rougher with age. 

Color uniform, brown or drab, often irregularly flecked with dark 
spots ou the fins and body. These more conspieuous, and probably 
always present in the voung. | Usually a row of round white spots. set 
at rather wide intervals, follows the dorsal and ventral ontlines of the 
body at a short distance from the base of the fins, and often other 
light spots are scattered irregularly over the body. 

Specimens from Tokyo, Otaru, Aomori, Hakodate, Same, Matsu- 
shima, and Mororan, and the largest 27 em. in length. The species is 
generally common in northern Japan and 1n northern China. 

(bis, twos coloratus, colored.) 


27. CLIDODERMA Bleeker. 


Clidoderma BLEEKER, Comptes Rendus, Amsterd., XII, 1862 («sperrima). 
This genus is allied to 2leuronectes. Its principal character is the 
presence in the adult of many warty tubercles, the largest arranged in 
about 6 longitudinal rows. The very young are naked; the very old, 
almost evenly warty. The body is broader than in most related 
genera. 
(«Xeís, key; Ofppa, skin). 


43. CLIDODERMA ASPERRIMUM (Schlegel). 


Pluterra asperrima SCHLEGEL, Fauna Japan, Paris, 1846, p. 172 (Nagasaki). 

Pleuronectes asperrimus GÜNTHER, Cat. Fish, IV, 1862, p. 455 (copied) —NaAxrvk. 
Class. Cat., 1881, p. 110 (Tokyo).—Orax1, Journ. Fish. Pur., 1897, p. 7, pl. 
vm fig. 8 (Tokyo). 

Clidoderma asperrimum JORDAN and SNYDER, Proe. U. S. Net, Mus., NXIITL, 1900, 
p. 379 (Tokyo).—JoupaN and Starks, Bull. U. 8. Fish Com., AAI, 1904, 
p. 625 (Matsushima Bay). 


Habitat.—Coasts of Japan. chiefly northward. 


229 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXI. 





head; maxillary, 33; snout to upper eye, 44. 

Gape nearly straight, curved down under tip of snout. Teeth 
bluntly pointed and irregular; in a single uneven row on eyed side of 
mandible, which is straight and higher than the curved, blind side of 
mandible, and shuts well past and within the premaxillary teeth of the 
eyed side; in 2 uneven rows on blind side of mandible, those of the 
outer row much the larger; in two rows on premaxillary of blind side 
similar to those of blind side of mandible; and in two very irregular 
rows on premaxillary of eyed side similar to the small inner row on 
blind side. Maxillary of eyed side reaching to opposite front of pupil; 
its length two-thirds of that of blind side, which reaches almost to 
posterior margin of eye and is contained 24 times in head.  Interor- 
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Fic. 20.—CLIDODERMA ASPERRIMUM. 


bital space very narrow, but not sharp, continued baek as a blind ridge 
behind upper eye. Gill rakers short, conical, aud sharp, their number 
44-10. 

Origin of dorsal on blind side opposite front of eye and on a level 
with posterior nostril of blind side. Highest dorsal rays 2% in head; 
a little shorter than highest anal rays. Peetorals broadly rounded; 
that of eyed side 24 in head, that of blind side 22. Caudal rounded 
or double truncate. Body and everywhere on head, including snout, 
mandible, maxillary, and interorbital space, very rough with close-set 
bony plates. Larger plates, their tops more conical and extending 
above the others, are arranged in 5 or 6 rather definite longitudinal 
series. The bases of all the tins on eyed side and the surface of the 
eyeballs with fine, rough plates. Lateral line with a low curve ante- 
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viorly, but not angulated at posterior end of curve. Blind side of 
body with thin, smooth, naked skin. 

Color dark brown with some indefinite blotches of darker. 

Here described from a specimen 34 cm. in length from Mororan 
We have specimeus from Mororan, Hakodate, Aomori, Matsushima 
Bay, and Tokyo. 

(asperrimus, very rough.) 


28. MICROSTOMUS Gottsche. 

Microstomus GOTTSCHE, Archiv tur Naturgesch., 1835, p. 150 (latidens); not Micro- 
stoma. Risso, 1826. 

Cynicoglossus BONAPARTE, Fauna Italica, 1837, Pt. 19 (eynoglossus Nitssonx, not of 
LINN-£us). 

Cynoglossa BONAPARTE, Catalogo Metodico Pesci Europei, 1846, p. 48 (microcephu- 
lus); not Cynoglossus HAMILTON, 1822. 

Brachyprosopon BLEEKER, Comptes Rendus Acad. Sci. Amsterd., XIL, Pleuron., 
p. 7, 1862 ( microcephacus). 

Body elongate, compressed; mouth very small; teeth broad. incisor- 
like, on blind side only; scales small, all cycloid; vertebrae numerous 
(48 to 52); dorsal rays, 90 to 100; anal rays, TO to 85; anal spine obso- 
lete; left side of skull normal. without mucous cavities; ventral fins 
with 5 rays each. Arctic seas. This genus is widely separated from 
Pleuronectes and its allies by its greatly increased number of vertebra. 
acharacter accompanied by a similar increase in the number of fin rays. 
It is close to Glyptocephalus, but the lack of the cavernous structure 
of the bones of the head, a structure peculiar to the species of that 
genus sufficiently distinguishes it. 

(xpos, small; &r0j«v, mouth.) 


KEY TO SPECIES. 
t 


a. Body slender and fragile, the depth 33 in length; dorsal rays about 93; anal 80; 


codes Ss See — kitahare, 44 
aa. Body rather robust, the depth 23 in length. Dorsal rays about 92; anal 76; 
Seales 112: color brown, often blotched with rusty red.............. stelleri, 45 


44. MICROSTOMUS KITAHARZE Jordan and Starks. 


Pleuronectes cynoglossus OrAK1, Journ. Fish. Bur., 1897, p. 7, pl. vi, fig. 7 (Japan; 
not of LINN-Eus. ) 

Mi rostomus kitahare Jorpax and Starks, Bull. U. S. Fish. Com., X NIT, 1904, 
p. 825, pl. vit, fig. 2 (Matsushima Bay, Suruga Bay, Tsuruga, Japan Sea; 
Tokyo). 

Habitat.—-Coasts of northern Japan south to Tsurugza. 

Head, 4.25 to 4.5 in length; depth, 3.5 to 2.75: D. 91 to 96; A. (5 
to 83: scales, 87 to 96 (pores); eye, 2.83 to 3.16 in head; snout from 
upper eye, 4.33 to 4.75; maxillary, 9.75 to 4: pectoral of eyed side, 
1.83 to 2.33, of blind side, 9.25 to 8; ventral, 3.5; caudal. 1.25. 

Anterior upper profile evenly convex: the upper eye protruding 
above it: lower eye much in advanee of upper. the eyes separated by 
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a very narrow ridge; maxillary short. rather strongly curved, reach- 
ing to below anterior edge of pupil of lower eye; teeth rather blunt, 
in a single row, forming a continuous even cutting edge; a small bony 
nob developed below tip of mandible; anterior nostril of eyed side in 
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Fic. 21.—MICROSTOMUS KITAHARÆ. 
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a short broad tube; gillrakers very short, 8 of them on lower limb of 
arch; scales everywhere cycloid, the snout, maxillary, and mandible 
naked; lateral line conspicuous, curving up just behind tip of pectoral 
above upper end of gill opening, but not at all arched; dorsal begin- 
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ning above posterior margin of pupil of upper eye; the longest dorsal 
and anal rays are at beginning of posterior fourth of body length; 
pectoral narrow, pointed, vari iable i in length, the upper edge of its base 
distant one diameter of pupil from upper end of gill slit: ventrals 
reaching just to front of anal; caudal rounded or double truncate, the 
middle rays projecting beyond outer rays a distance slightly 
than half eye. 

Color uniform brown, pectoral and caudal growing black toward 
tips of rays; no eolor on blind side except black toward end of caudal. 

The type is 18 cm. in length, taken with several cotypes at station 
3110, Matsushima Bay, in 42 to 45 fathoms. Other cotvpes were taken 
near the same locality at stations 2169, 3111 (in 61 fathoms), and 3712 
(in 79 fathoms); at station 3717, off One Point, Suruga Bay, in 65 to 
125 fathoms, and station 3699, Suruga Bay, in 400 to 726 fathoms; 
others were collected by Jordan and Snyder in the market at Tokyo, 
several of which were deposited as cotypes in the Imperial University 
at Tokyo. Dried salted specimens were obtained in the market of 
Tsuruga. 

Type.—Cat. No. 51418, U.S.N. M. Cotypes are Nos. 8890, 8995, 
8996, Stanford University. 

(Named for Mr. T. Kitahara, of the Imperial Bureau of Fisheries of 
Japan.) 





greater 


45. MICROSTOMUS STELLERI Schmidt. 


BABAGAREI (OLD WOMAN FLOUNDER), 
Microstomus stelleri Scumipt, Pise. Mar. Orient, 1904, p. 247 (Mayka, (Gensan, 
Shognn, Lake Askold, Shendogan, Gulf of Broughton, Gulf of Aneva. ) 
Habitat. —Northern Japan to Sakhalin and Kore: 
Ilead, 45 in length to base of caudal; a= 9i, ber eye, +4 in 
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FIG. 22.—MICROSTOMUS STELLERI. 


head; snout to upper eye, 42; interorbital space, S$; interorbital bone, 
k3; EN. 44$; dorsal, 92; anal, 76; pores in lateral line, 112. 


Mouth small and curved, the maxillary reaching to below front of 
lowereye. Teeth on blind side of jaws, extending very slightly around 
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on colored side, especially on lower jaw; 12 to 14 teeth on mandible, 
10 to 12 on premaxillary. They are strong and blunt in a single even 
row, forming a continuous cutting edge. Upper eye a little posterior 
to lower; interorbital space rather wide and convex, the bone narrow 
but not sharp, continued backwards and upwards on head behind eyes 
as a blunt, scaled ridge. Gillrakers short and pointed, 64-10 in number. 

Origin of dorsal opposite middle of eye and slightly on blind side of 
body. Longest dorsal rays equal in length to those of anal and con- 
tained 22 times in head. Pectoral usually rounded, its length 13 in 
head; that of blind side 2. Caudal rounded, slightly angulated at ends 
of outer rays. Lateral line with a low arch anteriorly; length of arch 
contained 54 in straight part of lateral line; its height 4 the long 
diameter of upper eye. 

Color brown, indistinctly mottled with darker brown; some speci- 
mens show a dark blotch on lateral line at tip of pectora!, another just 
behind middle of straight part of lateral line, and very inconspicuous 
blotches at base of dorsal and anal fins. Blind side more or less spotted 
and soiled with dusky brown; the blind side of the vertical fins always 
dark. Both sides in life sometimes very much blotched with rusty 
red, sometimes without red. 

Here deseribed from a specimen 35 em. in length from Hakodate. 

It is rather common on the shores of Hokkaido. We have examples 
from Hakodate, Mororan, and the Ainu village of Edomo. 

(Named for Dr. Georg Wilhelm Steller, naturalist of Bering’s 
Expedition.) 

29. GLYPTOCEPHALUS Gottsche. 


Glyptocephalus Gorrscig, Archiv für Naturgsch., 1835, p. 156 (type saxicola=cyno- 
glossus Linnieus). 

Eyes and color on the right side. Body extremely elongate, more 
than twice as long as deep, much compressed. Head very small and 
short, its blind side with many excavations and mucous cavities in the 
skull, mandible, and preopercle. Mouth very small; teeth moderate, 
incisor-like, broad, equal, close set, in a single series; no teeth on 
vomer or palatines. Gill rakers short, weak. Lower pharyngeals 
narrow, with 1 or 2 rows of conical teeth. Lateral line nearly 
straight, simple: scales very small, smooth; dorsal and anal very 
long, there being more than 90 rays in the dorsal and more than 80 in 
the anal; caudal tin rounded; anal spine present; ventral rays 6. Ver- 
tebre in increased number, 58 to 65. Northern seas, in deep water. 
This genus is one of the most strongly marked in the family, being 
distinguished from most of the genera by the greatly increased num- 
ber of vertebrie, and from all of them by the remarkable cavernous 
structure of the bones of the head. An undescribed species of. this 
eenus was seen by us in the museum at Hakodate. Our notes do not, 
however, justify the publication of the species. 

(vAvatos, sculptured; Ke¢adz, head.) 
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Family IL. SOLEIDJE, 
SOLES. 


Body oblong or elongate, usually scaly; mouth very small, much 
twisted toward the eyed side; the teeth in villiform bands, very small 
or obsolete; eyes small, elose together, with or without a bonv ridge 
between them; edge of preopercle adnate, concealed by the skin and 
scales; gill openings narrow, the gill membranes adnate to the shoulder 
girdle above; pectoral fins small or wanting; ventral fins small, one or 
both sometimes wanting; small fishes, living on sandy bottoms, simi- 
lar to the Plewronectide in structure, but much degraded, the fins and 
teeth having lost many of their distinctive qualities. The vertebrie 
are usually in increased numbers. They are numerous in tlie warm 
seas, and those of sufficient size are valued as food. In Japan they 
are collectively known as Usinoshita (cow-tongue). The Soleinew are 
quite unlike the Cynoglossinze, and are perhaps independently derived 
from a flounder ancestry. 


KEY TO GENERA. 


a. Dorsal and anal free from caudal; eyes and color on the right side. 

b. AcHiInINe.—Ventral fins unsymmetrical, that of the eyed side extending along 
ridge of abdomen, more or less united to the anal; vent to the left of median 
line; lateral line single. 

c. Body broad-lanceolate; upper jaw prolonged in a long hook, surrounding 
lower jaw; scales cycloid; pectoral fins obsolete.....-.....-.----.lmate, 30 
bb. SoLEIN®.—Ventral fins nearly symmetrical, each with short base and free fron 
anal; vent on median line; lateral line single; upper jaw moderately hooked. 
d. Seales ctenoid; rays of dorsal and anal fins scaleless or nearly so; no pectoral 
Pit ERT CCP em. ke OP ST MEM oo Aseraggodes, 31 
dd. Seales eyeloid; vertical fins sealeless; no pectoral fins; snout little hooked. 
Liachirus, 32 

aa, Dorsal and anal joined with the caudal. 

e. SYNAPTURNLE,— Eyes and color on the right side; ventrals free from anal; body 


broad. 
f. Scales etenoid; left pectoral rudimentary, reduced to a sinall flap; body with 
nn Cr RERO C ETC TERQUE Zebrias, 33 
ff. Scales eyeloid; peetorals rudimentary; first dorsal ray prolonged; body eross- 
barred ...... cons E CREDUNT T D ss ore aes els Meee, Esopia, 54 


ee. CYNOGLOsSIN ©.—Eyes and coloron the left side; eyes very small, close 
together; body lanceolate: no pectoral fins; scales ctenoid. 
g. Lateral line present, on the left side. 
h. Lips with tentacles or fringes; blind side without lateral line, a depression 
taking its place. 
i. Left side with two lateral lines, right side with one ..... Paraplagusia, 35 
ii. Left side with three lateral lines, rightside without lateral line... Üsiiosite, 56 
hh. Lips without fringes. 


j. Lateral lines, two on the left side, one on the right. ...... Cynoglossus, 37 
jj. Lateral lines, three on the left side (two in young), one on the 
CUu lo. one ne | reliscus, 38 


9g. Lateral line wanting; ventral of eyed side only present, free from anal; lips 
without fringes ... eee rr III Symphurus, 59 
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80. AMATE Jordan and Starks. 
Amate JORDAN and SrARKsS, new genus (japonicus). 


This venus has the form and general proportions of Solea, but with 
the ventrals unsymmetrical as in Achirus, that of the eyed side having 
a prolonged base, extending along the ridge of the abdomen, its last 
ray united by membrane with the anal; vent to the left of the median 
line of the abdomen; body lanceolate; upper jaw forming a long hook, 
extending around the lower jaw. Scales ctenoid, vertical fins scaly. 
Lateral line single. This genus resembles the ordinary Soles, but its 
relations are with the American genus Achirus. 

The type of the genus is the following species, Amate japonica, 

(amate, or yamate, a Japanese name of Limanda yokohame, from 
ame, rain; or perhaps uma, a fisherman.) 


46. AMATE JAPONICA (Schlegel). 


Aechirus japonicus SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 186 (Nagasaki). 
Solea japonica GÜNTHER, Cat. Fish, IV, 1862, p. A71 (copied). 

Aseraggodes japonicus JoRDAN and Snyver, Check List, 1901, p. 122 (Misaki). 
? Achirus hartzfeldii BuggkEn, Amboina, HI, p. 128 (Amboyna). 

? Solea hartzfeldii Gtxturr, Cat. Fish, IV, 1862, p. 471 (copied). 

Aseraggodes hartzfeldii JORDAN and Sxyper, Cheek List, 1901, p. 122. 


Habitat Sandy bays of southern Japan, also in the East Indies, if 
elmate hartzfeldii is the same species. 
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Fic, 23.—AMATE JAPONICA. 


Head, 34 in length to base of caudal; depth, 24. Upper eye, 8 in 
head. Dorsal, 84; anal, m Seales on opposite upper end of gill 
opening to base of ¢ qua 72; from upper eye to opposite gill open- 
ing, 18. 

Hook of upper jaw extending around lower jaw usually to a point 
vertically opposite front of upper eye (somewhat anterior to this in 
the specimen figured). Fine teeth in bands on blind side of jaws. 
Middle of upper eye opposite front of lower. Interorbital space flat 
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or a little concave; its width equal to the vertical diameter of upper 
eye. Nostrils of eyed side close together, Just in front of lower eye, 
and ending in tubes; the posterior tube short and broad, the anterior 
long and slender. Nostrils of blind side farther apart, the posterior 
one not ending in a tube, the anterior in a wide fleshy tube having a 
valve at its orifice and broadly fringed around its entire edge with 
tentacles; blind side of head with tentacles which are much larger 
toward the ventral edge. 

Origin of dorsal on front of head just above tip of hook of upper 
jaw. Dorsal or anal not joined to caudal; ventral rather broadly 
united to front of anal; caudal rounded, not angulated at tips of outer 
rays. Seales everywhere ctenoid; the lateral line extending a short 
distance on head but not reaching to upper eye. 

Color dark slate gray, marked with irregular, indefinite spots, more 
or less round, or forming obscure broken rings, the largest about twice 
the diameter of eye and composed of black on the posterior margins 
of scales in small groups. These are arranged more or less definitely: 
3 or + on lateral line and several along body near base of dorsal and 
anal fins. The latter in small specimens interspaced with small white 
spots. slightly out of line with the black ones, and nearer the base of 
the fins. Other smaller spots are scattered over the head and body. 
and some specimens show slight traces of light vermieulations. All 
of the fins thickly spotted with small irregular spots of various sizes 
in sharp contrast with the nearly colorless surrounding areas. 

Here described from specimens from Wakanoura, the largest 135 
mm. in length. Other specimens from Tokyo, Tsuruga. Misaki, 
Kobe, and Nagasaki. It is common in sandy bays of southern Japan. 


= 
(japonicus, Japanese.) 


S ASERAGGODES Kaup. 


Aseraggodes 4 Kaup, Wiegmann’s Archiv., 1858, p. 103 (guttalatus). 


This genus is allied to Solea and other genera of European soles, 
differing from all these in the entire absence of pectoral fins. The 
ventral fins are nearly symmetrical, that of the eyed side being free 
from the anal. Vent nearly on the median line of abdomen. Seales 
ctenoid; eyes and color on the right side; dorsal and anal free from 
caudal. Small fragile soles of the East Indian region, the fin rays 
fewer, the snout less hooked than in the genus slate. Rays of dor- 
sal and anal scaleless or nearly so. 

(æ, without; onpayycodns, full of pores.) 





a This genus is thus defined by Kaup: ‘‘Achiren ohne Poren au den verticalen 
Flossen. Caudal rund und bestimmt getrennt. Mehr oblonger form." (Guttulatus, 
poropterus, and hartzfeldi. ) 
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47. ASERAGGODES KOBENSIS (Steindachner). 


Solea ( Achirus) kobensis STEINDACIINER, Reise Aurora, 1896, p. 218 (Kobe). 
Aseraggodes kobensis JORDAN and SNYDER, Check List, 1901, p. 122. 

Habitat. —Sandy shores of southern Japan. 

Head, 44 to base of caudal; depth, 92. Eye, 6 in head; snout (to 
upper eye), 34; depth of caudal peduncle, 2. Dorsal, 70; anal, 51. 
Scales, counting from opposite gill opening to caudal, 61; from oppo- 
site upper eye, 76; in a transverse oblique series near niiddle of body, 
24 + 1 F-26. 

Snout but little hooked; the tip of the hook slightly in advance of 
tip of the mandible and on a level with lower margin of lower eve. 
Gape ending opposite front of pupil of lower eye. Fine teeth in 
rather broad bands on blind side of jaws, 3 or 4 teeth in a single row 
on front of premaxillary of eyed side.  Interorbital space concave; 
its width equal to length of pupil. Middle of npper eye directly over 
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FIG. 24.—ASERAGGODES KOBENSIS. 


front of lower eye. Anterior nostril of colored side ending in a wide 
tube above the middle and close to the edge of mouth; that of blind 
side higher, the tube slightly longer. Posterior nostril of eyed side 
under front of lower eye and with a thin flap at its anterior margin. 
Length of gill opening 2 in head. 

Origin of dorsal on front of head on a level with middle of upper 
eve. Longest dorsal rays equal to length of longest anal rays and 
contained 12 in head. Ventral of eyed side not joined to anal, its tip 
just reaching to first anal ray. Caudal fin rounded and with no angles 
at tips of outer rays; its length one diameter of eye shorter than head. 
Lateral line straight and simple, extending a short distance on head, 
but not reaching to upper eye. Scales every where ctenoid except on 
anterior part of blind side of head. 

Color grayish brown, with 3 or 4 irregular and indefinite dark spots 
or sometimes rings on lateral line. Small dark points scattered over 
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the body, with slightly larger ones spaced near the base of dorsal and 


anal fins and interspaced with bluish white spots. 
from Nagasaki from 7 to 9 em. in length. 


sandy bays of southern Japan. 


Many specimens 


It is rather common in 


( A'obens/s, from Kobe.) 


32. LIACHIRUS Günther. 


Liachirus GÜNTHER, Cat. Fish, 1V, 1862, p. 479 (nitidus). 


Eyes and color on the right side, mouth narrow, more developed 


on the blind side; teeth minute, on the blind side only. 


anal rays sealeless, without pores at base 


Dorsal and 
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Fig. 25.—LIACHIRUS NITIDUS. 





48. LIACHIRUS NITIDUS Gunther. 


JORDAN and 


- 


Liachirus nitidus GCNTHER, Cat. Fish, IV, 1862, p. 479 (China). 


j: 


*orniosa 


Nat. Mus., XXV, 1902, p. 366 (Giran, d 


Bier 
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EVERMANN, Proc. l 


Habitut.—-Coast of China, north to Formosa and Kiusiu. 


t in head. 
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Body dextral, 
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Snout 


Head, 44 in length to base of caudal: depth, 25. 
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snout bluntly rounded. 


* 
* 


oblong elliptical 


“v 


Eyes close together, small. 


smooth and rather loosely attached; lateral line extending from near 
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Dorsal and anal fins 


upper eve nearly straight to middle of caudal. 


rather high, the longest rays 12 in head. 
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Color yellowish gray, the body and head sparsely covered with 
small, roundish, black spots, a few of these upon dorsal and anal fins. 
Dorsal and anal rays black edged; caudal with a few dark speeks. 

One specimen was taken by Dr. Hugh M. Smith at Suzaki in Shi- 
koku, province of Tosa, and at Yamagawa, in Kagoshima Bay, the 
above account from a specimen + inches long from Giran, Formosa 

(nitidus, shining.) 


ss. ZEBRIAS Jordan and snyder 


_Esopia Kavur, Weigmanns Archiv., 1858, p. 95 (zebra, cornuta, ete. ). 
Zebrias JoRDAN and Snyper, Proc. U. S. Nat. Mus, XXIII, 1900, p. 380 
(zebrinus). 

Allied to Synaptura, differing in having the pectoral fin of the left 
side rudimentary or wanting. Body with black cross bars, more or 
less arranged in pairs. Body broad-ovate: dorsal and anal united 
with the candal. Eves and color on the right side. Eyes rather 
small, the upper in advance of lower. Mouth small, twisted to the 
left side; teeth minute, on blind side only. Seales small, ctenoid. 
Lateral line single, straight. In our judgment, the name Mopid 
should replace Zebrias, for this genus. 

(zebra, zebra.) 

KEY TO SPECIES. 


^ Caudal with yellow spots; dorsal and anal fully united to caudal..... zebrinus, 49 
aa. Caudal withont yellow spots; dorsal and anal not fully united to 
caudal...........me erre ec e C EL ERERE japonicus, 50 


49. ZEBRIAS ZEBRINUS (Schlegel). 


SHIMA-USINOSHITA (STRIPED COW-TONGUE); SHIMAGAREI (STRIPED FLOUNDER), 


Solea zebrina SCULEGEL, Fauna Japonica, 1846; p. 186, pl. xcv, fig. 1 (Nagasaki). 

Zebrias zebrinus JonpAN and Snyp_Er, Proc. U. S. Nat. Mus., XXIII, 1900, p. 900 
(Nagasaki); Check List, 1901, p. 123 (Nagasaki). 

Solea ommatura RicnanpsoN, Ichth. China, 1846, p. 279 (Canton). 

Synaptura ommatura REGAN, Ann. Mag. Nat. Hist. (7), XI, 1903, p. 56 (southern 
Japan). 

Pleuronectes fasciatus GRoNow, Syst., Ed. Gray, 1854, p. 91. 

Synaptura zebra GÜNTItER, Cat. Fish, IV, 1862, p. 484 (Amoy, Pinang).—NAMIYE, 
Class. Cat., 1881, p. 111 (Tokyo).—Oraki, Journ. Fish. Bur., 1897, p. 8, pl. 
vur, fig. 11.—IsnrKAWA, Prel. Cat., 1897, p. 24 (Tokyo). 

Brachirus zebra BLEEKER, Atlas Pleur., 1870, pl. 1x, fig. 3 (East Indies); Poiss. 
Conn. Japoni, 1870, p. 22 (Nagasaki, Shimoda). 

(Not Pleuronectes zebra Brocu, Ausl. Fische, I1, 1790, p. 27, pl. ctxxxvu— 
Synaptura zebra Day, Fishes India—.lesopi« quagga Kavur, Wieg. Archiv., 
1858, p. 98. ) 

Zebrias zebra JORDAN and Snyper, Proc. U. S. Nat. Mus., XXIII, 1901, p. 769 
(Yokohama).—JoRDAN and EvERMANN, Proc. U. S. Nat. Mus., XXV, 1902, 
p. 367 (Formosa, not of Brocn). 





Habitat.—Coasts of Japan, north to Hakodate, south to Formosa. 
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Head, 5$ to 53 in length to base of caudal; depth, 25 to 23. Upper 
eye, 6$ to 73 in head. Dorsal, 12 to 16; anal, 63 to 66. Seales from 
opposite gill opening to caudal, 59 to 96; 15 or 16 on head between 
upper eve and gill opening. 

Mouth terminal and curved, but the tip of upper jaw scarcely 
hooked. Small teeth in bands on blind side of jaws. Eyes separated 
by a narrow, scaly interorbital space, less than half the diameter of 
upper eye. Anterior fourth to two-fifths of upper eve above front of 
lower eve. 

Upper 3 or 4 rays of pectoral of eyed side produced but not 
abruptly, the lower outline coneave and the length of the rays from 
the first to the last graduated, its length of the produced rays variable, 
from 14 to 24 in head. Ventrals nearly symmetrical and well sepa- 
rated from the anal. Last rays of dorsal and anal reaching to tips of 
caudal rays, so that the ontline is continuous. around the caudal. 





Fic. 26.—ZEBRIAS ZEBRINUS. 


Length of last dorsal ray 14 in head, equal in length to that of anal. 
Caudal rounded narrowly; its length nine-tenths of that of head. 
Scales everywhere etenoid. Pores of lateral line equal in number to 
series of scales: the lateral line extends onto the head over 6 or ¢ 
scales. 

Head and body light gray crossed with black bars more or less defi- 
nitely arranged in pairs. These may be uniform black or a little 
lighter in the middle, but never conspicuously lighter as in Z. japoni- 
cus, A bar across gill opening, involving base of pectoral, its pos- 
terior edge just behind base of pectoral. Behind this are 8 pairs of 
bars, the posterior one of the last pair much the widest. its posterior 
edge just at or somewhat anterior to base of caudal. Base of enudal 
rays of the gray body color; the greater part of the caudal. including 
the tips of the dorsal and anal rays, marked with a large round dead 
black spot two-thirds of the length of the head in diameter and bear- 
ing several milk-white, clear-cut oblong spots of irregular size, often 
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arranged as an obseure ring. Two small specimens have the white 
spots fewer, larger, and not so sharp cut. The bars of the body extend 
to the edges of the dorsal and anal fins, running longitudinally with 
the rays. Posteriorly the dorsal, anal, and caudal are narrowly edged 
with white. Vertical fins of the blind side uniform black, edged with 
white, growing light toward base of rays. Pectoral black. 

Many specimens from 12 to 24 em. in length collected at Nagasaki, 
Tokyo, Kobe, and Hakata. The species 15 common in sonthern Japan, 
where it reaches a considerable size. It is valued as a food fish. 

(zebrinus, zebra-like.) 

50. ZEBRIAS JAPONICUS (Bleeker). 
.Fsopia japonica BLEEKER, Japan, VI, 1869, p. 71 (Nagasaki; (young). 
Synaplira japonica GÜNTHER, Cat. Fish, IV, 1862, p. 485 (copied.) 
Brachirus japonicus BLEEKER, Enum. Poiss., Conn. Jap., 1879, p. 22 (Nagasaki). 
Synaptara smithi Recan, Ann. Mag. Nat. Hist., 1903, p. 57, pl. vr (Inland Sea 
of Japan). 

Jlabitat. —Shores of southern Japan, north to Tokyo. 

Head, 55 to 5$ in length to base of caudal; depth, 23 to 24. Upper 
eye, 5 to 5$ in head. Dorsal, 73 to 79; anal, 59 to GE. Scales from 
opposite gill opening to caudal, 80 to 98; 15 or 16 from upper eye to 
gill opening. 

This species differs from Z. zebrinus in having the eyes larger. In 
some specimens the upper eye 15 scarcely in advance of lower, in others 
theanterior third of upper eye overhangs the front margin of the lower, 
and in others the upper eve varies between these extremes. Upper 
2 pectoral rays abruptly produced beyond the short lower ones; not 
so long as in Z. zebrinus, 2 to 24 in head. Last rays of dorsal and 
anal attached to base of caudal, leaving the latter distinct and the out- 
line of fins not continuous around caudal, as in Z. zebrinus. The 
papillæ on the blind side of head are much more numerous. 

The cross bars on body not so dark or not so uniform in color as in 
Z. zebrinus; the middle of each bar always much lighter than the 
edges, often so light as to subdivide some of the bars. A light inter- 
space is across the gill opening, and instead of the posterior edge of a 
dark bar being just behind the pectoral as in Z. zebrinus, the anterior 
edee of a bar is in this place. Behind the pectoral are 8 or 9 pairs of 
dark bars, the last bar crossing the base of the caudal, about half of it 
being on the caudal rays; behind this is a gray or white bar, and the 
posterior third of the fin is abruptly black. Pectoral light or dusky. 
The species otherwise as Z. zebrinus. "The attachment of the dorsal 
and anal to the caudal is not variable in our specimens as described by 
Regan. 

Specimens from Tokyo and Wakanoura, from 100 to 165 mm. in 
length. Southern Japan, rather rare. 

(japonicus, Japanese.) 


22 
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34. ASOPIA Kaup. 


.Esopia Kavp, Wiegmanns Archiv., 1858, p. 95. ( Cornuta, as restricted by Güx- 
THER, Cat. Fish, IV, p. 487.) 

Seales cycloid, smooth; first dorsal ray prolonged: pectorals rudi- 
mentary. Otherwise as in Zebrias. As originally constructed, | Zope 
was equivalent to Zebrias, but Æ. cornuta was included among the 
species, originally renumerated by Kaup, and the name ` £Xop/e. was 
restricted to that species by Günther. Nevertheless we think that the 
name .Zsopi« should be used for the genus here called Zebrias. In 
that case, cornuta should receive a new generic name. 

(sop, the author of classic fables, in allusion to the slave costume of 
many stripes, worn by Msop, and by these fishes.) 


51. ZESOPIA CORNUTA Kaup. 


Jerree potoo RvssELL, Fish Coromandel, 1805, pl. xxu (Vizagapatam, “La 
Sole Cornue” ). —Cvvi£n, Règne Animal, 2d ed., 1828; after Russell. 

.Fsopia cornuta Karr, Wiegm. Archiv., 1858, p. 95 (British India).—GinrneEr, Cat. 
Fish, IV, 1862, p. 487 (copted).—Day, Proc. Zool. Soc., 1873, p. 238 (India); 
Fishes India, p. 458, pl. xciv, fig. 4 (Coromandel). 

Synaptura potoo BLEEKER, Bengal en Hindustan, p. 76, after Russell. 


Habitat. —lndia, north to Nagasaki. 
Head, 43 in length to base of caudal: depth, 3, Eye, 54 in head. 





Fig. 27.—/ESOPIA CORNUTA 


Dorsal 79; anal, 66. Scales from opposite gill opening to caudal, 94; 
from upper eye to gill opening, 19. 

Jaws even in front, the gape extending baek to below front edge of 
pupil of lower eye. Teeth very small, in bands on blind side of Jaws. 
Eye contignous, the upper very slightly in advance of lower. Ante- 
rior nostril of colored side in a large tube, much longer and wider 
than its mate of the opposite side. 

First ray of dorsal swollen, produeed, and covered with small ten- 
tacles or ville. It is situated vertically above anterior nostril and its 
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length is contained 1$ times in head. The dorsal and anal are attached 
to the entire length of the outer caudal rays, so that the outline around 
them is unbroken. Ventrals symmetrical and well separated from 
anal. Pectorals of both sides rudimentary, represented by a short 
flap broader than long in which the rays are evident. Lateral line 
straieht, continued on head over 11 or 12 scales, not reaching to upper 
eve. Seules everywhere cycloid. 

Color grayish brown crossed with wide, dark-brown bands, rather 
lighter in the middle, and extending to the tips of the dorsal and anal 
rays. Four bands on head, the one at posterior part of eye divided 
into 2: one across rudimentary pectoral and gill opening, behind which 
are 11 bands, counting a small spot at base of caudal rays; caudal and 
distal half of posterior dorsal and anal rays black; a round opaque 
white spot at middle of caudal. Dorsal and anal rays opposite the 
light bars on body are opaque white and sometimes a suggestion of the 
same color opposite the middle of the dark bars. Dorsal, anal, and 
candal uniform dark on blind side growing light toward base. 

Here described from a single specimen 125 mm. long from Nagasaki. 
It has not otherwise been recorded except from India. 

(cornutus, horned.) — 


85. PARAPLAGUSIA Bleeker. 


' Plagusi« (Brown) Cuvr£n, Regne Animal, If, 1817, p. 224 (bilineata, ete.) (not 
Plagusia LATREILLE, 1806, a genns of Crustacea). 
Paraplagusia BLEEKER, Atlas Plenron., 1870, p. 26 (bilineata). 
? Rhinaplagusia BLEEKER, Atlas Pleuron., 1870, p. 26. 
Left side with two lateral lines, right side with one. Otherwise as 
in Usinosita. 
(aapa, near: Plagusia.) 


52. PARAPLAGUSIA DIPTERYGIA (Rüppell). 


Plagusia dipterygia RÜPPELL, Atlas Fische, 1828, p. 123, pl. xxxi, fig. 3 (Red Sea). 
Plagusia marmorata BLEEKER, Verh. Bat. Gen., XXIV, Pleuron, p. 20 (Amboyna); 
Nederl. Tydseh, I, p. 411.—GtüxtneER, Cat. Fish, IV, 1862, p. 491 (Am- 
bovna).—BrukEEKzEn, Enum. Poiss. Conn. Japon ( Kiusiu). 
Paraplagusia marmorata BLEEKER, Enum. Poiss. Connus Japon, 1879, p. 22. 
(No locality specified, probably Rin Kin Islands). 

Habitat. East Indies, doubtfully recorded from Japan. 

Head, two-ninths of total length; depth, over one-fourth. Dorsal, 
99 to 106; anal, 75 to 85. Lateral line, 100. 

Two lateral lines on left side separated by 17 longitudinal series 
of seules at the point of their greatest distance. Length of snout 
two-fifths of that of head. Rostral hook very long, extending far 
behind lower eve. Color brownish finely marbled with dark brown. 
(Giinther. ) 

Not seen by us. 

(dis, two; wrépvé, tin.) 
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36. USINOSITA Jordan and Snyder. 


Usinostia JonDAN and Snyper, Proc. U. S. Nat. Mus., XXIII, 1900, p. 380. 
( japonica. ) 

Usinosta JORDAN and SNYDER, Check List, 1901, p. 123. (japonica.) ( Usinostia 
and Usinosta both accidental misprints for Usinosita. ) 

Usinosita JoRDAN and EvERMANN, Proc. U. S. Nat. Mus, XXV, 1902, p. 966. 
( japonica. ) 


Eyes and color on the left side; no pectoral fins; dorsal and anal 
united around the tail; ventral of the blind side absent, that of eyed 
side so connected to anal as to be scarcely distinguished from it: 
scales ctenoid, small; lateral lines 3 on the left side, a rudimentary one 
on the right without pores: upper jaw ending in a hook, surrounding 
the lower jaw; lip of colored side with tentacles; teeth minute on blind 
side only. One nostril, on the left side, before angle of lower orbit. 
Gill opening very narrow; body lanceolate. 

(usznoshita, the Japanese name; vs’, cow: «Ata, tongue in Japa- 
nese; no, is the mark of the genitive case.) 


53. USINOSITA JAPONICA (Schlegel). 


USINOSHITA (COW-TONGUE); SHITA-BIRAME (TONGUE-FLOUNDER); AOSHITABIRAME (BLUE 
TONGUE-FISH). 


?? Pleuronectes juponicus t HovrrvYN, Holl. Mats. Weet. Haarlem, 1782, p. 311 
(Nagasaki. ) 

Plagusia japonica SCHLEGEL, Fauna Jap. Poiss., 1846, p. 187, pl. xcv, fig. 2 (Naga- 
saki).—BL&EÉKER, ct. Soc. Sci. Ind. Nederl. Japan, IV, p. 26 (Nagasaki). 
GÜNTHER, Cat. Fish, IV, 1862, p. 492 (copied. )-—NwrvE, Class. Cat.,1881, 
p. 111 (Tokyo).—Orak1, Journ. Fish. Bur., 1896, p.$.—IsHikawa, Prel. 
Cat., 1896, p. 24 ( Tokyo). 

Usinostia juponicu JORDAN and SxNvpEn, Proc. U. S. Nat. Mus., XXIII, 1900, p. 
380 (Tokyo). 

Usinosta japonica JorpDAN and Snyper, Check List, 1901, p. 123 (Nagasaki, 
Shimoda). 

Usinositu japonica JORDAN and EvrerMANN, Proc. U. S. Nat. Mus., XXV, 1902, p. 
366 (Keerun).—Jorpan and Srarks, Bull. U. S. Fish Com., 1904, p. 628 
(Suruga Bay). 

Habitat. —Coasts of Japan and Formosa, north to Aomori. 

Head, 44 to 44 in length to base of caudal; depth, 29$ to3$. Eye, 12 
to 14in head; interorhital space, 13 to 14; distance from front of head 
longitudinally to upper eye, 24. Dorsal, 104 to 110; anal, 32 to 8b. 
Scales, from opposite gill opening, 92 to 96. 

Hook of upper jaw very long, extending around lower Jaw to oppo- 
site vertical from posterior margin of lower eye, or often considerably 





a Form of the European sole. Eyes on the left side. P. 9; V. 5; C. 16. Dorsal 
and anal rays not counted, for the large numbers. Body 6 inches long, somewhat 
round on the dorsal side, white below. (Houttuyn.) The enumeration of pectoral 
rays prevents us from identifying Houttuyn's description with this species. The 
only soles in Japan with pectoral fins have the eyes on the right side. 
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past. Teeth in bands on blind side of jaws. | Lips of eyed side with 
long, fringed tentacles, larger on lower lip: anterior nostrils in tubes. 
Interorbital space flat or slightly concave, covered with scales, in large 
specimens (25 cm. long) 14 times long diameter of upper eye; equal to 
diameter of eye in smaller specimens (20 cm. long). Relative position 
of eves somewhat variable, in some specimens the anterior two-thirds 
of upper eve is in front of the vertical from anterior edge of lower 
eve, in others the upper eve varies from this point until its posterior 
edge is vertical from anterior edge of lower eye. 

Outline of dorsal, anal. and caudal continuous around tail. the caudal 
not differentiated by a notch at last ravs of dorsal and anal. Ventral 
4+ rayed, and scarcely differentiated from anal: ventral of blind side 
absent. Seales ctenoid on eyed side, cycloid on blind side. A slight 
depression on blind side along middle of body suggests a lateral line 
hut it is without pores; 3 lines on blind side of body, one median, and 
one following eaeh the dorsal and anal outline of body. 

Color uniform brown usually with irregular dark specks scattered 
irregularly and sparsely over the body: fins uniform darker brown 
with pale margins, similar but darker on blind side. 

Here described from specimens from 20 to 28 cm. in length from 
Wakanoura, Kobe, and Tokyo. Itisa common market fish of south 
ern Japan. ` 

(japonicus, Japanese.) 


97. CYNOGLOSSUS Büchanan-Haraik eni 
Cynoglossus BvciuiaNAN-Hawirrow, Fishes of the Ganges, 1822, p. 32. (lingua.) 


Body lanceolate, covered with ctenoid scales; two lateral lines on 
the left side, one rudimentary on the right as in Csinosita; Eyes and 
color on the left side; snout produced into a hook; mouth narrow, the 
lips not fringed; two nostrils on the left side. one of them between the 
eyes. Gill opening very narrow. 

Kast Indian Seas: The genus is here restricted by the separation of 
the species with two lateral lines on each side (17/77), of those with 
three lateral lines (clae//seus), of those with peculiar nostrils (Cwn- 
toria). of those with one nostril (Trulla), and of those with none 
(Jeania). 


L4 ~ 
(kvæarv, dog: yAw@ooa, tongue.) 


s 
KEY TO SPECIES. 


1. Kye about 12 in head. D. 125, A. 98. Scales about 70; about 10 series of scales 
between lateral lines ccc ccc ee robustus, 54 

an. Eye 73 in head. D. 129, A. 104. Scales 74. Nine rows of scales between lateral 
VOl. E E DD OD brunneus, AN 
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54. CYNOGLOSSUS ROBUSTUS Günther. 


Cynoglossus robustus GÜNTHER, Ann. Mag. Nat. Hist., 1872, p. 243 (Shanghai). 
(D. 130. Scales 83.)—SrEiNDACH NER, Reise Aurora, 1896, p. 219 (Kobe).— 
JORDAN and SNYDER, Check List, 1901, p. 123. 

Habitat.— Coasts of Japan and North China, north to Tok vo. 

Head, from 4$ to 5 to base of caudal; depth, 34 to 34. Upper eve, 
123 to 153 in head. Dorsal, 122 to 127; anal, 96 to 100. Scales from 
opposite gill opening, 69 to 11. 

Upper jaw moderately hooked, the point of hook reaching to below 
anterior nostril, or a little anterior to this point. Lips not fringed: 
fine teeth in bands on blind side of both jaws. Anterior nostril of 
eyed side in a tube, the posterior nostril wider, without a tube, its 
position on interorbital space just behind front of eves. Both nostrils 
of blind side in short tubes, the posterior areanuch the wider. Upper 
eye slightly in advance of lower; interorbital space slightly concave, 
covered with scales, its width equal to vertical diameter of upper eye. 

Ventral 4 rayed, broadly joined to the anal; its rays closer together 
than the anal rays, and its distance from anal somewhat greater than 
distance between anal ravs. Outline of dorsal and anal unbroken 
around caudal. Scales ctenoid on posterior part of eyed side of body; 
cycloid on anterior part and on blind side. ‘Ten scales between lateral 
lines at middle of body; 76 to 7% longitudinal series of scales, count- 
ing from the line of pores connecting upper and lower lateral Hnes (as 
counted by Steindachner). 

Color uniform light brown; the fins darker brown, growing light at 
edges; fins on blind side colorless. 

We have specimens of this species from Tokyo, Kobe, Onomichi, 
and Nagasaki; the largest 26 cm. in length. 

It is the largest and most abundant of the Tongue-fishes in Japan, 
next to Cs/nosíta japonica. It is valued as a food-fish. It is some- 
what doubtful whether the Japanese species is Indentical with the 
Chinese form called robustus. 

(robustus, strong.) 


55. CYNOGLOSSUS BRUNNEUS Regan. 


Cynoglossus brunneus REGAN, Ann. Mag. Nat. Hist., 1905, p. 26 (Inland Sea of 
Japan ). 


Hlabitat.—Qoasts of southern Japan. 

Head, 4$ in length; depth, 4. Eye, 7} iu head; snout, 25. Dorsal, 
129; anal, 104; scales, 74. 

Interorbital width 3 times in eye. Two nostrils on eyed side, one 
between anterior parts of eyes, the other in front of lower eye. 
Maxillary extending to below posterior margin of eye: rostral hook 
extending to below mandibulary symphysis. Two lateral limes on 

FOC NONE vol. xxx1—06——16 
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eyed side with 9 rows of s ales between them. Color, uniform brown- 
ish. Length 200 mm. (Regan.) Inland Sea of Japan. 

This species differs from Cynoglossus robustus particularly in having 
a larger eye. We have seen no specimens. 

(brunneus, brown.) 











38. ARELISCUS Jordan and riyen 


Areliscus JorDAN and Snyper, Proc. U. S. Nat. Mus, XXIII, 1900, p. 380. 
( joyner?, ) 

This genus differs from Cynoglossus in the presence of three lateral 
lines on the left or eyed side of the body. The third or lowest of 
these is often obsolete in the young. The genus is therefore little 
different from Cynoglossus. 

(irel, an Indian name of Arela aurel.) 


KEY TO SPECIES. 


a. Seales moderate, less than 100 in lateral line. 
b. Dorsal rays, 104; anal, 83; scales 70. Eye, 7 in head;-lower lateral line obso- 


lete in young, the upper more or less interrupted ............. interruptus, 56 
bb. Dorsal rays, 110; anal, 85; scales, 75. Eye, 15 in head; lower lateral line well 
developed. ....:. 1 99-4 009 888.2 2:202 22-420 0007 BEC joyneri, 57 


aa. Seales, very small, 120 to 150 in lateral line. 
c. Dorsal rays, 128; anal, 104; scales, 120. Eye, 8 in head. . .piurepireomacalatus, 58 
ec. Dorsal rays, 123; anal rays, 95; scales, 145. Eves very snall..--- semilzris, 59 


56. ARELISCUS INTERRUPTUS (Giinther). 
GENCHO (ORIGINAL ONE). 


Cynoglossus interruptus GÜNTHER, Shore Fishes Challenger, 1880, p. 70, pl. xxx, 
fig. B (Yokohama, Swatow).—STEINDACHNER, Reise Aurora, 1896, p. 220 
(Kobe, Hiogo, Nagusaki).—Oraxi, Journ. Fish. Bur., 1897, p. 8.—JoRDAN 
and SNYDER, Proc. U. S. Nat. Mus, N XIII, 1900, p. 380 (Tokyo); Check 
List, 1901, p. 123 ( Yokohama). 

Head, 54 to 5$ in length to base of caudal; depth, 8 to 53$. Upper 
eye, T to T$ in head. Dorsal, 102 to 106; anal, 80 to 85 Scales from 
NM gill opening to caudal base 65 to 70; from upper posterior 
edge of opercle 5 or 6 more. 

Eyes very close together, but with an evident septum; anterior edge 
of pupil opposite anterior edge of lower eye. End of maxillary under 
posterior edge of pupil of lower eye. Anterior nostril in a tube in 
front of lower eye; posterior nostril rather small, without a tube and 
placed between front of eyes. 

Ventral joined to anal. Scales every where ctenoid except on ante- 
rior part of blind side of head. Three lateral lines usually present, 
the upper and lower ones not so well developed as in the genus 
Üsinosita. Frequently the lower one is broken at irregular intervals, 
and often, especially in the smaller examples, it is entirely absent, in 
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which case the upper one is contined to the anterior part of the body 
as deseribed by Günther for the type. ` 

Head and body uniform dusky brown; the fins darker and «lightly 
mottled, growing lighter toward the tips of the rays; fins dusky on 
blind side. 

Of this species we have specimens from Tokyo, Nagasaki, Waka- 
noura, Matsushima, Onomichi, and Hiroshima. The lareest 17 em. in 
length. 

It is generally common in the markets of Japan, reaching a smaller 
size than Cynoglossus robustus. 

(interruptus, interrupted, in allusion to the broken upper lateral line.) 


57. ARELISCUS JOYNERI (Günther). 


Cynoglossus joyneri GÜNTHER, Ann, Mag. Nat. Ilist., 1878, p. 486 (Tokyo); Shore 
Fish Challenger, p. 70, pl. xxx, fig. a (Tokyo).—Oraki, Journ. Fish. Bur., 
EU. 9. pl. vin, fig. 12. 

Areliscus joyneri JORDAN and Sxypzn, Proc. U. S. Nat. Mos., XXIII, 1900, p. 380 
(Tokyo); Gheck List, 1901, p. 123 ( Yokohama). 

Habitat.—Coasts of Southern Japan, north to Tokyo. 

Head, 43 to 43 in length to base of caudal; depth, 52 to 34. Eve. 
15 or 16 in head. Dorsal, 106 to 119; anal, 53 to 86. Seales, from 
opposite gill opening, 70 to 75: from upper end of opercle, 5 or 6 
more. 

Eyes small, separated by a flat or slightly concave space, covered 
with scales, and equal in width to vertical diameter of eve; middle of 
upper eve over front margin of lower.  hostral hook reaching around 
mandible to a point vertical from front of upper eye or sometimes a 
little anterior to that point. Lips uot fringed; teeth rather coarse, in 
bands on blind side of jaws. | Anterior nostril of eyed side in a tube, 
in front of, and on a level with lower edge of lower eve: posterior 
nostril ending at surface of skin between front of eyes opposite middle 
of interorbital space. 

Ventral connected with anal by membrane. Scales every where 
cyeloid on eyed side except posteriorly where a few scales are ctenoid, 
the spinules rather few on each scales, some scales with only one. 
Lateral lines three, separated at the middle of body by 12 series of 
scales. 

Color uniform brownish, the fins darker, but growing white at the 
edges; fins on blind side colorless. 

Of this species we have several specimens from Tokyo, the largest 
225 mm. long. 

(Named for Mr. Joyner, its discoverer.) 
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58. ARELISCUS PURPUREOMACULATUS (Regan). 


Cynoglossus purpureoinaculatus REGAN, Ann. Mag. Nat. Hist., 1905, p. 26 (Inland 
Sea of Japan). 

Habitat. Coasts of Southern Japan. 

Head, 52 in length; depth, 41. Eye, 8 in head. Dorsal, 128; anal, 
104: seules, 120. 

Snout a little more than one-third length of head; interorbital width 
one-half of diameter of eye. Two nostrils on left side; one between 
anterior parts of eves, the other in front of lower eye. Maxillary 
extending to below middle of eye; rostral hook extending a little 
beyond mandibulary symphysis. Three lateral lines; the two upper 
separated by 18 scales. 

Color brownish with numerous irregular purplish spots. Total 
length 215 mm.  (Regan.) Inland Sea of Japan. 

This species has much smaller scales than A. n£erruptus or A. 
joyner?, We have seen no specimens. 

(purpureus, purple; maculatus, spotted). 


59. ARELISCUS SEMILZEVIS (Günther). 
Cynoglossus semileris GÜNTHER, Ann. Mag. Nat. Hist., 1873, p. 379 (Chifu). 


Hahbitat.—Chinese shore of Sea of Japan. 

Head, 5 in length to base of caudal; depth, 3g. Dorsal, 123; anal, 
05; scales, 145. 

Two nostrils, one between the eyes, the other opposite lower mar- 
vin of lower eve. Eyes extremely small, the upper not in advance of 
lower; interorbital space much wider than orbit. Length of snout 
two-fifths of head; angle of mouth below eye; nearer margin of snout 
than hind margin of opercle. 

Color uniform brown; vertical fins with a white edge; 3 distinct 
round blackish spots on lateral line. Length, 18 inches. (Günther.) 

Chifu., China, not seen by us. 

(semilævis, half smooth.) 


39. SYMPHURUS Rafinesque. 


Symphurus RAFINESQUE, Indice d'Ittiologia Siciliana, 1810, p. 52 (nigrescens). 

Bibronia Cocco, Aleuni Pesci del mare di Messina, 1844, p. 15 (ligulata; larvai 
form). 

Plagusia Cuvier, Règne Animal, 2d ed., II, 1829, p. 344 (based on Plagusia of 
Brown); name preoccupied in Crustaceans, LATREILLE, 1806. 

Plagiusa BONAPARTE, Catalogo Metodico, 1846, p. 51 (lactea); substitute for Pla- 
gusia preoccupied. 

Aphoristia Kaur, Archiv fur Naturgesch, 1858, p. 106 (ornata). 

Glossichilys Gi, Cat. Fish. E. Coast N. A., 1861, p. 51 (plagiusa). 

dAminopleurops GËNTHER, Cat., 1V, 1862, p. 490 (lacteus=nigrescens). 

? Baseanius SCHIÖDTE, Naturhist. Tydsskr., V, 1867, p. 269 (tadifer; larval 
form). 
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Acedia JORDAN, in JORDAN and Goss, Review Flounders and Soles, 1889, p. 391 
(nebulosus). 

Body elongate, more or less lanceolate in outline, with the eyes and 
color on the left side; eyes small, very close together, with no distinct 
interorbital ridge between them; mouth small, twisted toward the 
blind side; teeth little developed, in villiform bands; edge of preop- 
ercle covered by the scales; gill openings narrow, the eill membranes 
adnate to the shoulder girdle above, Joined together and free from the 
isthmus below; pectoral fins wanting (in the adult); vertical fins more 
or less confluent; scales ctenoid; lateral line wanting. Ventral fin of 
eyed side only present, free from the anal; head without fringes. 

(cvv, together; pva, to grow: OVpa, tail; from the united vertical 
fins). 

60. SYMPHURUS ORIENTALIS (Bleeker). 


Aphoristia orientalis BLEEKER, Enum. Poiss. Connus. du Japon, 1879, p. 31, pl. 11, 
fig. 1 (Japan). 

Symphurus orientalis JORDAN and Snyper, Check-List, 1901, p. 122. 

Symphurus sp. Scumipt, Pisce. Mar. Orient, 1904, p. 249 (Vladivostok). 

? Achirus plagusia Bas\LEwsky, Soc. Nat. Mose., 1855, p. 245 (Tehili; Pekin): not 
Pleuronectes plagusia BLock and SNYDER, a Jamaican species of Symplurus. 

Habitat.— Coasts of Japan, north of Vladivostok. | 

Head, 5 in length to caudal base; depth, 3$. Eve, 10$ in head; 
maxillary, 33. Dorsal, 100; anal, 86; scales, 90. 

Mouth curved but scarcely hooked at tip of upper Jaw: snout pro- 
jecting a little beyond mouth. Eyes small, the upper slightly in 
advance of lower; interorbital space about half vertical diameter of 
eye. Anterior nostri] in a tube near front of upper Jaw; posterior 
nostril in front of upper margin of lower eve. End of maxillary 
below posterior edge of pupil. | 

Origin of dorsal above front of upper eye. Ventral not joined to 
anal. , 

Color, dusky with 5 diffused dark cross bands, one aeross opercular 
region in front of ventral; one across body a little behind front of 
anal; the other three equally spaced, the last one just anterior to base 
of caudal. Fine points of dark color scattered profusely over the 
dorsal, eaudal, and anal; the ventral uniform. 

Here described from the plate published by Bleeker. The counts 
of fins and scales are from Bleeker's description and do not agree with 
the plate. 

We have not seen this species, and do not feel sure of the characters 
ascribed to it. A young specimen of Areliscus interruptus, with the 
scales lost, may be easily taken for Symphurus. 

(orientalis, Eastern.) 
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SUMMARY. 
Suborder HETEROSOMATA. 
Family PLEURONECTID®. 
1. Platophrys Swainson, 1839. 
myriaster (Temminek and Schlegel), 1846; Keerun. 

2 — Jordan and Starks, 1904. 
yrandisquama (Schlegel), 1846; Nagasaki, Owari Bay, Sagami Bay, Wakanoura. 
kobeusis Jordan and Starks, 1906; Kobe. 

3. Engyprosopon Günther, 1564. 
iimw Jordan and Starks, 1904; Suruga Bay. 
4. Pseudorhombus Bleeker, 1862. 


cinnamomens (Schlegel), 1846; Tokyo, Tsurnga, Wakanoura, Kobe, Onomichi, 
Nagasaki, Hakata, Kawatana, Hongkong. 

misakius Jordan and Starks, 1906; Misaki, Kobe, Tsuruga, Wakanoura. 

oligodon (Bleeker), 1857; Formosa. 

dupliocellatus Regan, 1905. 

ocellifer Regan, 1905; Hakodate, Yokohama, Tokyo, Kobe, Wakanoura, Mororan, 
Nagasaki. 

oligolepis Bléeker, 1869. 


o. Paralichthys Girard, 1858. 


olivucens (Schlegel), 1846; Hakodate, Mororan, Same, Aomori, Matsushima, 
Tokyo, Yokohama, Misaki, Wakanoura, Kobe, Onomichi, Hiroshima, Kawa- 
tana, Nagasaki. 
coreanicus (Schinidt), 1904. 
percocephalus (Basilewsky ), 1855. 
6. Nystrias Jordan and Starks, 1904. 
grigorjewi (Ilerzenstein), 1890; Hakodate, Matsushima, Tokyo, Aomori, Uzen. 


7. Verasper Jordan and Gilbert, 1899. 


rartegutus (Schlegel), 1846; Tokyo, Yokohama, Matsushima Bay, Onomichi. 
moseri Jordan and Gilbert, 1898; [turap, Mororan, Hakodate, Same. 


S. aleauthopsetta Schmidt, 1905. 


nadeshnyi Sehmidt, 1903. 
9. Cynopsetta Sehmidt, 1902. 


dubia Sehmidt, 19035; Uzen. 


Oe) 


10. Hippoglossoides €xottsche, 1835. 


elassodon Jordan and Gilbert, 1880. 
hamiltoni Jordan and Gilbert, 1899. 


11. Cleisthenes Jordan and Starks, 1904. 


. pinetorum Jordan and Starks, 1904; Matsushima Bay. 
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12, Protopsette Schmidt, 1904. 
herzensteini (Schmidt), 1904; Port Arthur. 


13. Iippoglossus Cuvier, 1817. 


. stenolepis Schmidt, 1905. 


l4. Reinhardtius Gill, 1861. 


. matsuure Jordan and Snyder, 1901; Sagami Bay. 


15. sltheresthes Jordan and Gilbert, 1880. 


25. evermanni Jordan and Starks, 1904; Matsushima Bay. 


16. Alivops Jordan and Starks, 1904. 


. plinthus Jordan and Starks, 1904; Suruga Bay, Owari Bay. 


. cornutus (Schlegel), 1846; Hakodate, Aomori, Tsuruga, Tokyo, Yokohama, Misaki 


30. 
pl. 


39 


33. 
241. 


30. 


po. 
40. 


41 


l7. Pleuronichthys Girard, 1854. | 


? 
Wakanoura, Kobe, Onomichi, Wiroshima, Nagasaki. 


18. Lepidopsetta Gill, 1864. 


. bilineata (Ayres), 1855. 


19. Limanda Gottsche, 1835. 


(S Limanda, ) 


. aspera (Pallas), 1811; Robben Island. 


proboscidea Gilbert, 1896. 
iridoriii Jordan and Starks, 1906; Mororan, Hakodate, Aomori. 


(8 Limandella Jordan and Starks, 1906. ) 


sehrencki Schmidt, 1905. 

angustirostris Kitahara, 1906; Aomori. 

yokohamæ (Günther), 1880; Mororan, Hakodate, Aomori, Tsuruga, Onomichi, 
Yokohama, Tokyo, Kobe. 


20. Verwguea Jordan and Starks, 1904 
achne Jordan and Starks, 1904; Matsushima Bay. 


21. Dexistes Jordan and Starks, 1904. 


. rikuzenius Jordan and Starks, 1904; Matsushima Bay, Suruga Day. 


22. wlraias Jordan and Starks, 1904. 


. ariommus Jordan and Starks, 1904; Matsushima Bay. 


23. Pleuronectes Linnaeus, 1758. 


. quadrituberculatus Pallas, 1811; Robben Island. 


24. Liopsetta Gill, 1864. 
obscura (Ilerzenstein), 1890; Iturup Island. 
pinnifasciata (Kner), 1870. 


25. Platichthys Girard, 1854. 


stellatus (Pallas), 1811; Mororan, Same, Tokyo, Hakodate, Matsushima, Robben 
Island. 
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26. Kareius Jordan and Snyder, 1900. 


bicoloratus (Basilewsky), 1855; Otaru, Hakodate, Same, Mororan, Tokyo, Mat- 
sushima Bay. 
27. Clidoderima Bleeker, 1862. 
asperrimum (Schlegel), 1846; Hakodate, Mororan, Matsushima, Tokyo. 


28. Microstomus Gottsche, 1835, 


kitahare Jordan and Starks, 1904; Tsuruga, Suruga Bay, Tokyo. 
stelleri Sehmidt, 1904; Hakodate, Mororan, Edomo. 


29. Glyptocephalus Gottsche, 1835. 
(Species undescribed); Hakodate. 
FAMILY SOLEID.E. 


50. Amate Jordan and Starks, 1906. 


japonica (Schlegel), 1846; Misaki, Kobe, Wakanoura, Tokyo,  Tsuruga, 


Nagasaki. 
alseraggodes Kaup, 1858. 
kobensis (Steindachner), 1896; Nagasaki. 
32. Liachirus Günther, 1862. 
nitidus Günther, 1862; Formosa, Suzuki, Yamagawa. 
Zebrias Jordan and Snyder, 1900. 
zebrinus (Schlegel), 1846; Hakodate, Onomichi, Iliroshima, Tokyo, Kobe, 


Nagasaki, Formosa. 


- 


japonicus (Bleeker), 1869; Wakanoura, Tokyo. 


.Lsopia Kaup, 1858. 
cornuta Kaup, 1858; Nagasaki. 
35. Paraplagusia Bleeker, 1870. 
dipterygia ( Rüppell), 1823. 


36. Fsinosita Jordan and Snyder, 1900. 


japonica (Schlegel), 1846; Tokyo, Same, Matsushima, Suruga Day, Nagasaki. 


of. Cynoglossus Duchanan-IHamilton, 1822. 


robustus Günther, 1873; Yokohama, Tokyo, Kobe, Onomichi, Nagasaki. 
brunneus Regan, 1905. 


39. .Ireliseus Jordan and Snyder, 1900. 


interruptus (Günther), 1880; Tokyo, Matsushima, Onomichi, Wakanoura, Naga- 
saki, Hiroshima. 


joyneri (Günther), 1878; Tokyo. 


purpureomaculatus (Regan), 1905. 
semileevis (Günther), 1873. 


39. Symphurus Rafinesque, 1810. 


. orientalis (Bleeker), 1879. 


